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The Brain, Revealed 

With custom-built robots and assembly-line efficiency, 
scientists at the Allen Brain Institute are creating an atlas 
of the human mind, mapping every gene and neuron in 
our most complex organ, by jonah lehrer 
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re: GPS Revolution 

we knew our readers were smart and attractive, but we didn't realize you were such 
dutiful citizens and privacy nuts. The crowd shook its collective finger at our mention of 
a location-based iPhone app that reports on police traps, citing the perils of speeding. 
And your expressions of horror at a writer's experience living la vida local showed that 
many of you would not like to have devices tracking you 24/7. We're not sure whether 
your spouses should be proud of your conscientiousness or suspicious of your paranoia. 



editorial correspondence rants@wired.com 


A Digital Crutch 

After reading “Inside the GPS 
Revolution” (issue 17.02), I real¬ 
ized that GPS is turning people 
into idiots. You need it to hail 
a cab, find a toilet, and wake 
yourself up? Are we becoming 
so narcissistic in our own little 
technological wombs that we 
can’t do simple everyday tasks? 
Do we need an app to tell us 
to eat? To breathe? To take a 
dump? This isn’t an advance; 
it’s pathetic. 

KEVIN HALL 

Bristol, Virginia 


I was disappointed that you 
downplayed the potential dark 
side of GPS. What if spouses, 
bosses, and the government could 
track one’s every move? What 
if there were a law requiring 
every child to have a GPS track¬ 
ing device implanted at birth? 
What if potential blackmailers 
or assassins could pinpoint the 
location of executives and other 
leaders? I would have hoped 
that futurists like you might 
provide an alternative to the 
usual rah-rah gushing. 

LEO LEVINSON 

Jenkintown, Pennsylvania 


With Liberty and Access for All 

I was surprised and disappointed to see accessibility requirements 
grouped with the “obstacles” blocking President Obama’s plan to 
“transform the way the White House connects with the public” 
(“America Online,” issue 17.02). Please don’t play into the discrimina¬ 
tory idea that it somehow impedes progress to design and code pages 
so that they’re reasonably available to all citizens. The article’s 
attitude toward accessibility standards—and by extension toward 
citizens with disabilities—violates the spirit fostered by the man 
we chose as president. 

JEREMY PRICE 

Waltham, Massachusetts 
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RE: DECODING BEATRICE, FEBRUARY ISSUE 

Hugh Rienhoff for 
geek dad of the decade? 

Yes, I think so. 

Exceipted from a comment posted on Wired.com by pilnomi 



PENNY 

PINCHING 

We hear the 
economy sucks. 

We also hear read¬ 
ers are bummed 
out by our focus on 
“pricey” gadgets. 
Truth is, the aver¬ 
age price of the 
products reviewed 
varies wildly—from 
$458 last June to, 
um, $56,256 in 
October. (That’s 
when we test drove 
a Bentley, a Ferrari, 
and a Lamborghini. 
Sorry about that; 
our Motor editor 
was trying to 
impress a date.) 
Good news, fair 
and impoverished 
readers! The Test 
section has heard 
and answered 
your cries. Turn to 
page 41 for the all¬ 
recession edition. 
Average price: 
a modest $154. 


Average price of 
products in Test 
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New Poseurism 

“The Art Factory” (issue 17.02) 
was interesting, but I’m sorry: 
Subcontracting with a “factory” 
to create “art” just goes to show 
you what suckers some people 
can be. Sure, the masters used 
apprentices to help slap together 
big canvases, but that doesn’t 
make the practice legit. If you 
call yourself an artist you really 
ought to be able to do the work 
yourself—even if you don’t. Nigel 
Schofield and his kind are the 
real creative talents. 

JOE MCGINNES 

Hummelstown, Pennsylvania 



All Googly-Eyed 

Hooray for Microsoft! Why 
should Google get away with pro¬ 
viding all sorts of shoddy free 
services paid for by advertisers 
(“The Plot to Kill Google,” issue 
17.02)? I prefer to spend my dol¬ 
lars on a safe, stable, secure, 
free-from-annoyance product 
like Vista! 

Excerpted from a comment 
posted on Wired.com 

by BBBALDIE 

Yes, Google is not as squeaky 
clean as it used to be, and its 
“Don’t be evil” motto may be 
slightly blemished. But com¬ 
pared with Microsoft and AT&T, 
Google still comes across as a 
knight in shining armor. It’ll be 
a sad future indeed if Google is 
defeated by companies like these. 
AARON MOODIE 
Melbourne, Australia 



High Seas-jinks 

Some of you were excited about 
Patri Friedman's plot to build a 
freewheeling utopia in the mid¬ 
dle of the ocean; others, well, 
less so. Remind us not to tell you 
about our plans to buy a bridge 
in Manhattan. 

Not too impressed with Mr. 
Friedman’s ambition to dot 
the high seas with libertarian 
havens. (“Live Free or Drown,” 
issue 17.02). Pretentious and 
profligate boondoggles in the 
name of freedom. 

RICHARD DRAUT 
Venice, California 

This is utopia? And the best ideas 
they seem to come up with are 
money, drugs, guns, and fucking? 
Sounds like every other society 
to me. Oh, right: on a boat. 
Excerpted from a comment 
posted on Wired.com 
by FIENDISHGHOUL 

Well... good luck with that! 
Excerpted from a comment 
posted on Wired.com 

by PAPAJONOS1 


Inhumane Society 

Regarding “Torture Me Elmo” 
(Start Essay, issue 17.02): A robot 
is a machine, and as with any 
property, the owner can choose 
to do whatever he or she wants 
with it. If you spend your time 
blowing up Tickle Me Elmo dolls, 
it proves that you’re immature 
and like to waste money. 

Technically, no organisms have 
“rights” except what our brains 
formulate for societal, self- 
preservation, or emotional rea¬ 
sons. We don’t have to decide 
about this new set of ethics until 
robots become much more intel¬ 
ligent and human-like. 
Excerpted from a comment 
posted on Wired.com 
by MADPUTZ 

Most human rights aren’t even 
enforced. Maybe we should start 
treating our own species with 
the consideration you’re talk¬ 
ing about giving to our manufac¬ 
tured objects. 

Excerpted from a comment 
posted on Wired.com 

by PZLGRL 
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Finally, a cordless 
that stands up for itself. 
Clean Freaks Rejoice! ™ 

Sleek, smart design and unparalleled power make 
the Hoover Platinum Collection™ Cordless Stick a 
new trick of the trade for clean freaks everywhere. 
While a floor's inherent state may be beleaguered 
by dust bunnies, the new Cordless Stick from 
Hoover® stands up to the most daunting tasks, 
combining the ease of a cordless vacuum with the 
power of an upright* A close look at the Patented 
WindTunnel Technology,™ fingertip control, and the 
LiNX™ lithium ion battery shows how the features of 
this vacuum conspire to create a new level of clean. 


FADE-FREE POWER 
The interchangeable, 18-volt 
lithium ion LiNX™ Cordless 
System battery sustains full 
suction power until it is 
completely drained, ensuring 
longer run time and reliable 
cleaning performance. 

WIN A HOOVER PLATINUM 
COLLECTION CORDLESS 

Looking to experience a cordless vacuum that really vacuums? 
Go online for a full demonstration and enter to win your very 
own Hoover Platinum Collection Cordless Stick Vacuum! 

Enter online at wired.com/promo/HooverPlatinum 
Learn about a deep cordless clean at hoover.com 
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Powered by an 
ENERGY STAR 
qualified battery 
charger for a 
better environment 


© 2009 Healthy Gain Investments, Ltd. All rights reserved. 

*0n hard floors, per ASTM F2607 
"ASTM F608 Standard Test Method for Evaluation 
of Carpet Embedded Dirt Removal Effectiveness of 
Household/Commercial Vacuum Cleaners 


NO PURCHASE NECESSARY. To enter and for full rules, go to www.wired.com/promo/HooverPlatinum. 
Starts 12 PM EST 3/24/2009 and ends 12 PM EST 5/13/2009, when all entries must be received. Open 
to legal residents of the 50 United States/D.C. 18 or older, except employees of Sponsor, their immediate 
families and those living in the same household. Odds of winning depend on the number of entries 
received. Sponsor: Conde Nast, 4 Times Square, New York, NY 10036 and Hoover, a division of 
TTI Floor Care North America, 7005 Cochran Road, Glenwillow, OH 44139 



FINGERTIP CONTROL 
Dual-speed transitions between 
hard floors and carpet are 
seamlessly toggled by the 
one-touch brushroll activation 
switch conveniently located 
right on the handle. 


WINDTUNNELTECHNOLOGY 
Patented by Hoover, the deep-cleaning 
strength of WindTunnel Technology 
utilizes three distinct suction tunnels to 
lift and remove more dirt from the 
carpet and prevent scatter.** 












YOU COULD CERTAINLY 
EAT OFF MY FLOORS. 


THOUGH SOUP 
MIGHT BE DIFFICULT 


For people like you, there's a 
revolutionary new line of vacuums 
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Cup Size Matters 

Whoever researched, wrote, and edited 
“Belle Curves” (Infoporn, issue 17.02) was 
apparently neither female nor a heterosex¬ 
ual male. [One of each, actually. -Ed.] They 
displayed not only a lack of bra-size knowl¬ 
edge but a lack of interest as well. The arti¬ 
cle notes that although bust sizes are falling, 
cup sizes have remained the same—suggest¬ 
ing that breast size has been increasing. But 
bra cup volume is directly proportional to 
the band (and bust) size. A 30C cup has less 
volume than a 32C cup. In fact, a 30D cup is 
the same volume as a 36A cup. So to prop¬ 
erly interpret the data that bust sizes have 
been shrinking while cup sizes have stayed 
the same just means that Playboy models' 
breasts have remained relatively propor¬ 
tional to their bust measurements. 
Excerpted from a comment posted 
on Wired.com by NINESTON E 

Am I the only one who realized you can see 
Miss April 1967’s breast hanging out? I bet 
this was missed censorship. I wonder how 
many complaint letters came from this. 
Excerpted from a comment posted 
on Wired.com by FLY RYAN 

Number of complaints received: zero. -Ed. 

Grabbed your mag and almost got punched 
by the guy who was holding it. Ripped open 
the plastic with my teeth and nearly suffo¬ 
cated because I inhaled. Suffered several 
paper cuts getting to page 36. What's my 
reward? Disappointment. Couldn't you have 
at least made the pictures of the Playmates 
bigger than my... thumb? 

MIKE LETO 
Montgomery, Illinois 


The Cable Guise 

I had Comcast Internet service for three 
years (“The Dark Lord of Broadband,” issue 
17.02). On average it was down two to three 
times a month. Comcast's customer service 
was horrendous: Technicians never showed 
up or didn't know what they were doing, sup¬ 
port reps never knew where the techs were, 
and support tickets were closed before any¬ 
thing was fixed. My speed never reached 
1 megabit per second. 

In the two years since I switched to a 
smaller company, I've had 8-megabit speed 
and no outages, all for 60 percent less a 
month. I will go without Internet and TV 
before I ever, ever go back to Comcast. 
Excerpted from a comment posted 
on Wired.com by JAGUARXJS 

Oh, please: Americans are complaining about 
a 250-GB cap, but that's above international 
standards. In Belgium, I have a 25-GB cap, 
which is considered to be upper-middle class, 
for 40 euros a month. Even the alternatives 
don't go much higher than 100 GB. The “unlim¬ 
ited” options are rare and have a strange “fair 
use” policy, which makes you wonder just how 
unlimited they are. Even with online video, 
even with HD video, 250 GB should suffice for 
heavy Internet users. 

Excerpted from a comment posted 
on Wired.com by JONATHANH 

The Wisdom of Crowds? 

Regarding Clive Thompson's “Manufactur¬ 
ing Confusion” (Start, issue 17.02): Wikipe¬ 
dia does not build “real knowledge through 
consensus” any more than religion or politics 
do. Please don't confuse agreement among 
people—even after vigorous debate—as the 
attainment of real knowledge. Thanks to con¬ 
sensus, the earth was flat and located at the 
center of the universe for way too long. 
BARRY BERGER 
Mission, Texas 



Cordless Stick 
and Hand Vac 


Finally, cordless vacuums that 
really vacuum. Powered by 
an interchangeable LiNX™ 
lithium ion battery, the Stick Vac 
is the world's first cordless with 
the deep-cleaning strength of 
WindTunnel Technology.™ 
The Hand Vac uses the same 
battery and achieves 2x the run 
time of a leading competitor* 
Now dirt can't hide from 
clean freaks anymore. 


Learn about a deep 
cordless clean at hoover.com 


RANTS Letters should include writer's name, address, and daytime phone number and be sent to rants a wired.com. 
Submissions will almost certainly be edited and may be published or used in any medium. They become the property 
of wired and will not be returned. 























The Rolex Sports Car Series, presented 
by Crown Royal Cask No.16, is the ultimate 
challenge for two classes of sports cars. Daytona 
Prototype and Grand Touring divisions compete 


ROLEX 


head-to-head on racetracks across North America, 


And with such a grueling schedule, cars won't just 
be racing fpr the finish line. They'll be begging for it. 


ROLEX. A CROWN FOR EVERY ACHIEVEMENT. 


ROLEX 

OVSUR PtBPCTuAL 


OYSTER PERPETUAL COSMOGRAPH DAYTONA 


FOR AN OFFICIAL ROLEX JEWELER CALL I -800-367 -6539. ROLEX OYSTER PERPETUAL AND COSMOGRAPH DAYTONA ARE TRADEMARKS. 

NEW YORK 








Gestures of War 
The battle to control 
iPhone-like multitouch 
technology has the 
gadget world in a pinch. 



BY DRNIEL ROTH 






The Pre, Palm’s ridicu¬ 
lously slick new mobile 
phone, stole the show at 
CES this year. Good looks 
helped, but mainly it 
was the Pre’s iPhone-like 
touchscreen technology 
that wowed the industry 
crowd. Sure, the Pre has a 
built-in keyboard, but all 
anyone wanted to do was 
drag their fingers along 
the screen and make 
magic happen: pop win¬ 
dows open, scroll through 
sites, fling the contact list 
to the bottom of the dis¬ 
play. The gestures were 
intuitive, fun, and basi¬ 
cally copies of Apple’s. 

Two weeks later, Apple 
COO Tim Cook expressed 
his irritation (without 
directly naming Palm) 
to analysts on a confer¬ 
ence call: “We will not 
stand for having our IP 
ripped off, and we’ll > 
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Now it is nothing but torture. 

-SIGMUND FREUD 

Go away. I'm all right. 

— H. G. WELLS 

KHAGG to Itasca. We 
are on the line 157 337. Will repeat 
message. We will repeat this on 
6210 kilocycles. Wait. We are 
running on a north and south line. 

—AMELIA EARHART 

May I not seem to have 
lived in vain. 

-TYCHO BRAHE 

How were the circus receipts 
today at Madison Square Garden? 

-P. T. BARNUM 

I’d hate to die twice. It’s so boring. 

-RICHARD FEYNMAN 

Try LSD, 100 mm intramuscular. 

-ALDOUS HUXLEY 
(IN A NOTE TO HIS WIFE) 

It is very beautiful over there. 

-THOMAS EDISON 

A dying man can do nothing easy. 

-BENJAMIN FRANKLIN 

01010100 01110010 01101001 
01110101 01101101 01110000 
01101000 <3 (translation: Triumph) 

-MARS PHOENIX LANDER 


k Gesture-based computing is about to go 
mainstream, and the battle to define the way 
we navigate the digital world has begun. 


The just-debuted Touch Pro2 mobile by 
HTC, for example, turns on its speaker 
when you flip the phone over and lay 
it down. Nokia is devising ways to 
trip functions simply by waving your 
hand in front of the screen. Although 
only 5 percent of phones have touch¬ 
screens today, that should increase to 
nearly 30 percent by 2013, according 
to research firm StrategyAnalytics. 

In the PC market, where the search 
for growth is desperate, gesture- 
based computing is seen as a savior. 


they’ll give up after two or three tries.” 

In the end, Palm and Apple will come 
to some agreement (in court or out) 
on how to share multitouch. But the 
language has to be universal for it 
to be adopted. Otherwise, consum¬ 
ers are going to give all these devices 
one gesture: a single raised finger. HQ 
//////////////////m^^^ 

Senior writer dan i el roth 
(daniel_roth@wired.com) wrote 
about the need for transparency 
on Wall Street in issue 17.03. 


Gestures of War continued 

use whatever weapons we have at 
our disposal. I don’t know that I can 
be clearer than that.” 

Them there are fighting words. Sud¬ 
denly, Apple and other tech companies 
are preparing to slug it out over ges¬ 
tures that humans have been making 
since we developed opposable digits. 
Patents and patent applications by 
Apple, Nokia, Hewlett-Packard, and 
others describe moves in language 
you might hear at a thumb-wrestling 
match: the pinch, the de-pinch, the 
flick, the perpendicular-moving breach 
(aka the check mark). Gesture-based 
computing is about to go mainstream, 
and the battle to define how we navi¬ 
gate the digital world has begun. It’s 
going to be ugly—and potentially fatal 
to the movement. 

Since the birth of the PC, companies 
sought a way to ditch the keyboard, 
a Moore’s-law-ignoring, design- 
constraining anachronism tethered 
to increasingly powerful machines. But 
early attempts at touch were buggy 
and clumsy (forcing users to, say, learn 
Palm’s Graffiti handwriting language 
or cope with input-challenged tablet 
PCs). So we stuck with keyboards and 
mice, control-X’ing, control-S’ing, and 
double-clicking away. Then came the 
Wii and the iPhone, and suddenly the 
gesture era was upon us. 

Now that sensors are getting cheaper, 
touch and movement control are every¬ 
where. Everyone has a killer gesture. 


HP considers it an entree 
to the third world, where 
many languages don’t 
map well to a standard 
keyboard. The company’s 
India team recently fin¬ 
ished a seven-city tour in 
which engineers, hop¬ 
ing to learn what to incorporate 
into devices, did nothing but watch 
how locals touch and gesture to one 
another. And Microsoft is making 
multitouch a vital part of Windows 7. 
Its researchers learned that when 
people deal with devices tactilely, they 
tend to anthropomorphize them—and 
that means more time spent on Micro¬ 
soft products. “In a usability test, we 
noticed that folks were lingering,” 
says Ian LeGrow, Microsoft’s top Win¬ 
dows user-interface manager. “They 
wanted to keep interacting with the 
PCs after the tests were done.” 

But studies show that consum¬ 
ers are also just as likely to abandon 
a device if the gestures aren’t intu¬ 
itive, which has everyone in a bind. 
One of the strengths of the keyboard 
is that it’s familiar. People who switch 
from PC to Mac don’t have to relearn 
how to type. With multitouch, the 
need for standards is even greater. 
At least with keyboards, the buttons 
are there; the new touch devices lack 
visual clues, and trying to manipulate 
them can feel hopeless. “People have to 
get it right out of the box,” says Nokia 
researcher Roope Takala. “Otherwise, 
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Changing jobs? 

Take control of your old 401 (k). 

Let Fidelity be your guide. 



Contact us today to learn about your rollover options. 
800.FIDELITY I Fidelity.com 


Whatever your destination, Fidelity has the people, 
guidance and investments to help you find your way. 


Investing involves risk. You should consider your objectives, time horizon, and risk tolerance carefully. 
Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 2009 FMR LLC. All rights reserved. 514706 













Alpha geek. 



THE GEOGRAPHER OF DISASTER 

Rest easy—-Ron Eguchi 
has a rescue map for the Big One. 


x After a magnitude-7.9 earthquake rocked eastern Sichuan province last 
May, the Chinese government stiff-armed aid agencies at the border for a 
few days. So Ron Eguchi figured out a new way to quarterback relief efforts— 
from above. *1 Eguchi is CEO of ImageCat, a risk-management company that 
uses satellite imagery and computer modeling to assess the impact of natu¬ 
ral disasters and terrorist attacks. In August, he repurposed his gadgetry 
into a sort of disaster-surveillance channel, using Virtual Earth to display 
the quake zone as a set of zoomable images. Then he recruited engineers 
and social scientists to decipher them. In just a few weeks, he had the beginnings of a map of all 
the landslides and razed buildings. *1 It couldn't provide immediate help in China: Governments 
are restricted from sharing sensitive data, especially hi-res pics like Eguchi's. But his work was 
noticed by the UN and several international aid groups. With their support, Eguchi plans to have 
a coordinated relief-mapping system ready for use by midyear. "This is the next-generation 
tool for communication between the public and emergency-response agencies," he says. "It's 
about getting the right information to the right people at the right time." —ben paynter 




Jargon 

Watch 

Satellite Sheik 

n. A televangelist for 
Islam. These media- 
savvy religious 
leaders broadcast 
moderate Muslim 
beliefs on satellite 
TV and social net¬ 
works, appealing to 
Arabs alienated by 
traditional imams. 

Spitterati 

n. Celebrities who 
attend posh soirees 
organized to collect 
saliva for genetic 
sequencing. Power 
players like Rupert 
Murdoch and Harvey 
Weinstein have 
hosted spit parties 
to provide conve¬ 
nient venues for 
dispensingthe 
requisite half tea¬ 
spoon of drool. 

Sea Grape 

n. Pet name for the 
newly discovered 
Gromia spha erica. 
This grape-sized 
relative of the giant 
amoeba leaves an 
animal-like trail as 
it rolls itself along 
the seabed. It may 
be responsiblefor 
tracks in Precam- 
brianfossilsthat 
were previously 
attributed to more 
complex organisms. 

Locasexual 

n. An environmen¬ 
talist who applies 
locavore logicto 
affection and, on 
principle, will date 
only locally. Refus¬ 
ing long-distance 
attachments and 
coolly calculating 
“sex miles,” this 
carbon-conscious 
canoodler makes 
love as romantic as 
a spreadsheet. 
—Jonathon Keats 
{jargon (a) wired, com ) 
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Get in cab and answer 
call from office. s 


Read over presentation. 


Check tomorrow’s 
calendar. 


Send friend “happy 
birthday” email. 


IM daughter. 


Catch up on the 
latest headlines. 


Confirm meeting 
address. 


Go into meeting prepared 
and thankful that Sprint 
helped set up your phone. 


Windows Mobile 


HTC Touch Prd 


Get it on the Now Network. 


ReadyNow 


1-800-SPRINT-1 sprint.com/smartphones 


At participating stores. 


f - 


CTRL 

SHIFT 

TAB 

CAPS 



I 


> O 

ro 

TXT 

N 

CD £ 

! : r*5 

0) 


0 

X 

o m 

v> i 


• 

SYM 

o 

-n DO 

cn 


</> 

£ 

< 

O H 

CT) 


O 

m 

3 

CD 

Y 

H 

'•j 

H 


--- 




_ 


May require up to a $36 activation fee/line, credit approval and deposit. Up to a $200 early termination fee/line applies. Other Terms: Coverage not available everywhere. Offers not available in all 
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details. Sprint Mobile Broadband Network reaches over 249 million people. Coverage not available everywhere. ©2009 Sprint. Sprint and the logo are trademarks of Sprint. Microsoft and Windows 
Mobile are trademarks of the Microsoft group of companies. Other marks are the property of their respective owners. 
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on driving 












Vertical Friction Stir Welder 


WHAT IT’S USED FOR 


Joining pieces of spacecraft with 
friction instead of blowtorches. 


gas metal arc welding is fine if you just want a truck’s 
bumper to stay put for a few hundred thousand miles. But 
if you're building an Ares I rocket—the craft that will shuttle 
astronauts to the moon and beyond starting in 2020—you’ll 
need a more sophisticated technique: stir welding. Ares I will 
be made from aluminum-lithium 2195, an ultralight, ultra¬ 
strong alloy that’s nearly impossible to weld using traditional 
fusion methods, because melting can create small pores that 
weaken the metal. Stir welding plunges a rapidly rotating pin 
about the size of a pencil into the joint between two panels with more than 5,000 pounds of force per square 
inch; the friction makes the alloy pliable, and the rotation forces grains of metal to mingle behind the pin as it 
crawls up the joint. The resulting welds are strong, defect-free, and actually shave material (and weight) from the 
craft rather than leaving a bulky seam. NASA’s vertical spaceship-fusing welder stands 35 feet high, weighs 60 
tons, and typically requires up to six operators. Luckily, the space agency has a pretty big workshop, —bob parks 


ROCKET BUILDER 


□ 0 □ APR 2009 


photograph by Brent Humphreys 


































OUR SMART GRID TECHNOLOGY OFFERS A MORE EFFICIENT WAY 

TO DISTRIBUTE ELECTRICITY WHILE INCORPORATING 
RENEWABLE ENERGY SOURCES. BEST OF ALL, 

IT'S STARTING TO 

COME ONLINE 

NOW. 



imagination at work 


ecomagination.com 























DEAR MR. KNOW-IT-ALL 

I’ve got a secure job, but 
this bear market gives 
me the creeps. Is it my 
duty to buy a new Jet Ski 
to help the economy? 


x This is why colleges split econom¬ 
ics into micro and macro. Unless 
your name is Madoff, your individual 
impact on the economy is negligible. 
You can't spend us out of Depression 
2.0 all by your lonesome. Buy the Jet 
Ski; don't buy the Jet Ski. Whatever. 

It's only when everyone decides to 
put off buying a Jet Ski—a reduction 
in aggregate demand—that things 
get dicey. When we all stop spending, 
the economy collapses, and theoret¬ 
ically, without a massive Keynes¬ 
ian infusion of government dollars, 
it's just you and the zombies. Now, 
if you used the Jet Ski money to pay 
down debt, that might at least help 
in the long run. The economy needs 
financially stable households more 
than it needs over-leveraged spend¬ 
thrifts. "Saving is essential for eco¬ 
nomic growth," says Sam Allgood, 
an economist at the University of 
Nebraska-Lincoln. "The money we 
save and invest is used by businesses 
to expand, update, or just get started." 

Not glamorous enough? Try upping 
your charitable donations, the most 
expeditious way of chipping in. 
There's no proof that it's better for 
the economy than buying a Jet Ski, 
but it's probably no worse. And 
helping others can be just as stim¬ 
ulating as zooming around a lake, 
x I recently posted a video 
of one of my son’s high school 
wrestling triumphs on You¬ 
Tube. The defeated wrestler’s 
father has asked me to take it 
down, saying it humiliates his 
boy. Is his request reasonable? 
There are so many great lessons to be learned from high 
school sports, not least of which is that losing isn't the 
end of the world. As long as your son's opponent gave it 
his all on the mat, he has nothing to be ashamed of, and 
you may politely dismiss his dad's request. 

Dad could counter that although his son can handle los¬ 
ing in a packed gym, getting pinned in front of thousands 
of YouTube viewers is more public humiliation than the 
kid bargained for. Fair point, but therein lies another vital 
life lesson: No risk, no reward. "If you're not willing to risk 


BY BRENDAN I. KOERNER 


DRTRSTRERM K MODEL-ROCKET MOTOR STRENGTH (impulse in nekton seconds) type r: 2.3-2.5 // B: 4.S-5 // c : s.s-s // d ; 17-20 
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the possibility that your loss will be known 
by others, then you shouldn't compete/' 
says Shawn Klein, a philosopher at Rock¬ 
ford College in Rockford, Illinois. “That's a 
cost of competing." 

But what if the boy's dad isn't much for 
philosophy espoused by the famous school 
of hard knocks? Try smoothing things over 
with a humble suggestion: Why doesn't he 
post some of his son's victories on YouTube, 
too? That assumes, of course, that Junior has 
any wins to his name. If he doesn't, maybe 
it's time the kid gave tennis a try. Or slap¬ 
stick comedy. 

k When my father died some years 
ago, my mother had his head cryo- 
genically preserved. Now that Mom 
has passed, too—and is buried, not 
frozen—can I finally lay Dad’s brain 
to rest? I always thought the cryon- 
ics thing was utter hooey, but it was 
important to her. 

Let's first consider why Ma put Pa on ice. Was 
it because she genuinely believed that a cure 
for death (and decapitation) was imminent 
and that the lovebirds would someday be 
reunited? That seems improbable, because 
she didn't arrange for her own remains to be 
frozen (or “vitrified," in cryonics industry 
lingo). The more plausible explanation is 
that your mother never made it through the 
five stages of grief. Maybe she got stuck on 
bargaining, two steps away from acceptance. 
Arranging for the “neuropreservation" of 
her husband—a process that costs $80,000 
and up—probably helped her evade the ter¬ 
rible finality of her beloved's death. 

Now that your mother has also journeyed 
over to the other side, the psychological 
reason for the preservation has vanished. 
“Children should live their own lives free 
of an inappropriate sense of obligation to 
deceased family members," says Clark Wolf, 
director of bioethics at Iowa State Univer¬ 
sity. So as long as you're comfortable with 
squelching Dad's one-in-a-zillion shot at 
eventual reanimation, go ahead and end 
this chilly drama. HQ 
///////////////^^^^ 

Need help navigating life in the 21st century? 
Email us at mrknowitall@wired.com. 


Ask a Flowchart k Which Biowhard Am I? 


JASON CALACANIS 

EX-JOURNALIST & ENTREPRENEUR 
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JOURNALISTS WEB BOOSTER 


BY REX SQRGRTZ 


// E: 28.5-40 // F: 41.2-80 // G: 81.5-150.8 // H: 181-320 // I: 324.5-834.3 // 3: 644-1,261 // K: 1,292-2,530 // L: 2,590-5,104 // M: 5,128-10,133 






































How to... 


RUN A SCAM You don’t have to be a big-time money manager 

like Bernie Madoffto execute a successful scam. 
Greg Hays, whose firm Hays Financial Consulting specializes in detecting and unravel¬ 
ing frauds, says they all start the same way: with one really good line of BS. —Mike Olson 



The Ponzi scheme uses cash from new investors 
to pay dividends to old investors, so it looks like 
profits are soaring. In a pyramid scheme, every 
“investor” lures a new batch of suckers for a cut of 
all future entry fees. A multilevel-marketing scam 
has “reps” sell some product but entices them with 
commissions on sales of those they, in turn, recruit. 



Whenever Madoff was asked how he turned such 
high profits (about 10 percent annually), he cited 
“split-strike conversions,” a proprietary system 
that he couldn't discuss. “There’s usually some 
cryptic angle,” Hays notes. Marketing scams often 
push products with secret compounds that, say, 
triple muscle mass, hair thickness, and brain cells. 



Any huckster worth his salt (or someone else's) 
relies on word of mouth. “They have to get people 
singing their praises early,” Hays says. Pyramid 
promoters cut checks regularly, and multilevel 
marketers shell out big “bonuses” for recruitment. 



By its 11th round, a pyramid that began with six 
takers needs 362,797,056 more. “There aren’t 
enough people to sustain these schemes,” Hays 
says. Skip to a country without extradition laws. 
We hear Vanuatu is lovely this time of year. 


REMOVE A 
FISHHOOK 
FROM A 
BUDDY 

Forget the ER. If the 
hook isn't embedded 
beyond its bend, and 
it's not lodged in the 
nose or an ear, you can 
extract it yourself. 



1// Cut a 20-inch piece 
of heavy fishing line 
and loop it around the 
hook's bend. 



2// Push down on the 
far end of the shank 
until it touches the skin. 



3 // Quickly jerk the line 
straight back. The barb 
should pop right out. 

— WILLIAM SNYDER 




Jailbreak an iPhone 3G 


We would never advocate hacking your 
iPhone so you could download unofficial 
applications like Clippy (for cutting and 
pasting) and NES emulators. It violates Apple’s terms of service. But theoretically, this is how 
one might do it: Update the iTunes and iPhone app installer and download a kit called Pwnage 
Tool from the iPhone Dev Team (wikee.iphwn.org). Select “simple mode” and install Cydia, 
your gateway to third-party software. Of course, when you do this, your warranty will evaporate. 

Don’t worry. If your Jesus phone flatlines, you can res- _ 

urrect it with an iTunes system restore, —daniel dumas 


LERRN HOW TO DO MORE RT HOUTO.UIRED.COM 
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') 2009 Continental Airlines, Inc. 


SAVE THE BOREDOM, 
POOR FOOD AND 
UNCOMFORTABLE SEAT 
FOR THE MEETING. 


BusinessFirst.® Rated #1 Trans-Atlantic Business Class 


among U.S. airlines. 


Business can be tough, but your flight doesn t have to be. Premium wines. Gourmet meals. 
Extra-wide sleeper seats with a personal entertainment system at your fingertips. 
Even made-to-order sundaes. Maybe that’s why BusinessFirst was rated #1. 
It sure beats that conference room. For reservations and information, 
go to continental.com or call 1-800-523-FARE. 

Continental’s BusinessFirst was rated best Trans-Atlantic Business Class among 
U.S. airlines in the 2008 Conde Nast Traveler Business Travel Awards. 


Traveler 


Work Hard 
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The Stock-Boy Bot 


Robots are stealing American jobs. In a 76,000-square-foot zone of the 832,000-square-foot 
Zappos warehouse in Shepherdsville, Kentucky, 72 robotic "drive units” organize and deliver shelves of 
goods—from argyle socks to handbags. People remain in charge (for now), because it takes 
human dexterity to pack items into a box for shipping. But the bots still have plenty to do, picking up the slack 
on boring tasks like shifting inventory. *1 The droids roll at 3 miles an hour, navigating via barcodes 
stuck to the floor and commands from a central server. And they're buff, able to lift half a ton. *1 Expect to 
see more swarms soon; Kiva Systems, the company that created them, is working with Staples and Gap, too. 
“Watching the warehouse from the ground is like seeing a choreographed dance, a concert 
of motion,” says Mick Mountz, Kiva’s CEO. “But conceptually, it’s like computer-chip architecture.” 
Funny—that’s just what they said about Skynet. —Katharine Gammon 
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A mandate for change is a mandate for smart. 


The world is ready for change - that much is clear. 

For leaders of all kinds, this moment presents a rare 
opportunity. Our planet is not just getting smaller and 
flatter. It is also becoming smarter. And that means 
we have the potential to change the way the world 
literally works. 

Computational power is now being put into things we 
wouldn’t recognize as computers - cars, appliances, 
cameras, road ways... even pharmaceuticals and 
livestock. We are interconnecting all of this through 
the Internet, which has come of age. And we are 
applying powerful new systems and sophisticated 
analytics to turn oceans of data into insight, knowledge 
and intelligence. 

Consider the changes already under way. 

Smart traffic systems are helping to reduce gridlock 
by 20%, cutting pollution and increasing ridership on 
public transit. 

Smart food systems based on RFID technology 
embedded into supply chains are monitoring meat, 
poultry and other items from the farm to the super¬ 
market shelf. 


Smart healthcare systems are helping to lower the 
cost of therapy by as much as 90%. 

Police departments are correlating street-level 
information from myriad observations and devices 
to identify crime patterns - helping prevent crime, 
rather than simply punishing it. 

The list is long, and the transformation is just beginning. 
Its benefits will be reaped not only by large enterprises, 
but also by mid-sized and small companies - the 
engines of economic growth everywhere - and by 
individuals and communities around the world. 

Imagine how a smarter planet will transform all the 
things we seek. The ways we pursue economic 
growth, societal progress, environmental sustainability 
and cures for disease. The way we interact with each 
other and with the world. 

The opportunity is before us, and the moment will not 
last forever. Will we seize it? As we look to stimulate 
our economies and rebuild our infrastructure, will we 
simply repair what’s broken? Or will we prepare for a 
smarter future? 

Join us at ibm.com/think 
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iPhone Philharmonic 

The Mobile Orchestra 


□nee upon a time, orchestras required instruments. Then computers reproduced the sounds of 
symphonies. Now, band geeks are playing iPhones. *1 Stanford University's newest ensemble is called 
MoPhO, short for Mobile Phone Orchestra. Its conductor, Ge Wang, is a veteran of Princeton's Laptop 
Orchestra (see issue 14.04) and is obsessed with making electronic music as mobile as possible. "The 
iPhone holds a lot of potential for what kind of music can be made and how it can be made," Wang 
says. *1 MoPhO plays mostly improvisational pieces using an app that Wang built (and hopes to make 
public soon). Each player touches a button onscreen to select a tone, then tilts, twists, or shakes 
the mobile phone to change pitch and timbre. The group also performs 
chamber music and pop covers using one of his other apps, Ocarina 
(available from iTunes), which turns the iPhone into the 12,000-year- 
old wind instrument. *1 In MoPhO's first show at January's Macworld, 



10 iPhone players rocked the 
intro to "Stairway to Heaven" 
wearing fingerless gloves with 
Altec Lansing Orbit speakers 
sewn in.* Wang envisions a day 
when they'll perform dressed 
in speakers from head to toe. 

—ERIN BIBA 


' Suggested songs for future concerts: “Apple of My Eye,” “Call Me,” “867-5309/Jenny,” "Can I Get Your Number" 
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They say I should save $3000 
a month for retirement? 

Great. I’ll just stop paying 
all my bills. 




WealthRuler,™ a retirement planner that makes it easy to create realistic strategies that fit your goals. 
What happens to your retirement savings if you buy a new house? Start a college fund? Or decide to relocate? 
Unlike similar tools that only focus on retirement funds, WealthRuler takes more aspects of your life into 
account—such as geographic location, marital status, even an inheritance—to show you the potential impact of 
your financial decisions. Try WealthRuler for free. Now may be the perfect time to open a TD AMERITRADE retirement 
account, too. Call 877-TDAMERITRADE, visit TDAMERITRADE.com, or stop by any branch office. 


NAMED “BEST NEW ONLINE RETIREMENT TOOL” 
BY KIPLINGER'S. TRY WEALTHRULER FREE. 


877.TDAMERITRADE TDAMERITRADE.COM/WEALTHRULER 




AMERITRADE 

The Independent Spirit 


TD AMERITRADE s WealthRuler named "The Best Online Retii 
Washington Editors, inc. ©2009 Market volatility, volume and 
does no! make specific asset class or security recommendation 
allocation percentages of stocks, bonds and cash. The tool clar 
and risk assumptions used in the calculations. The tool mas mi 
use and over lime. For mote detailed information, please see w 
of various investment outcomes are hypothetical in nature, do no 
is a tiademark jointly owned by TD AMERITRADE IP Company. 
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Aleut Gyre 

key debris CRTs, bath toys, beer bottles 
orbit time 3 years 
average speed 6.6 miles/day 
circumference 7,200 nautical miles 


Turtle Gyi 

key debris Nikes, hockey pa 
orbit time 6 yes 
AVERAGE SPEED 5.5 mi/d 
CIRCUMFERENCE 12,000 r 


Heyerdahl Gyre 

key debris Pumice 
orbit time 5.6years 
average speed 7.2 mi/day 
circumference 14,750 nm 


Melville Gyre 

key debris Plastic drift cards 
orbit time 13 years 
AVERAGE SPEED 0.6 mi/day 
circumference 3,000 rim 


Polar Bear Gyre 

key debris Wooden casks 
orbit time 13 years 

average speed 7 mi/day (0.6/day under ice) 
circumference 6,000 nm 


Storkerson Gyre 

key debris Plastic drift cards 
orbit time 11 years 
average speed 0.6 mi/day 
circumference 2,500 nm 


INFOPORN 


By tracing the 
origins ofbeached 
debris, a former 
oceanographer 
finally found a way 
to measure the size 
and speed of gyres. 

Every year, up to 10,000 
steel containers snap 
loose from the decks of 
storm-tossed cargo ships, 
scattering their contents 
at sea. Curtis Ebbesmeyer 
tracks all that junk, with 
the help of beachcombers 
worldwide. By plugging 
the coordinates of lost 
and found items into a 
computer-modeling sys¬ 
tem, he can trace the path 
of ocean-swept debris— 
and in the process mea¬ 
sure the previously 
unknown size and speed 
of gyres. Ebbesmeyer 
chronicles his technique 
in the new book Flotsa- 
metrics and the Floating 
World. This map shows 
the 11 gyres he has stud¬ 
ied (including Melville, 
the one he discovered), 
thanks to flotsam, jetsam, 
and a little volcanic pum¬ 
ice. — DAMON TABOR 


Gyre circumstances: 

what drifted where. 







COMPUTER MONITORS 

In 2000, a freighter dropped a 
shipment of 17-inch CRTs, which 
reappeared—thanks to the Aleut 
Gyre—on beaches from Oregon 
to British Colombia. 


land 


ASSORTED NIKES 

The Hansa Carrier lost 80,000 
shoes in 1990 during a storm 
off Alaska. Months later, Nikes 
carried by theTurtle Gyre began 
landing on Vancouver Island. 


j 




Viking Gyre 

key debris Messages in bottles 
orbit time1.7 years 
average speed 8.8 mi/day 
CIRCUMFERENCE 4,8Q0 nm 
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Columbus Gyre 

key debris Legos, lobster pot tags 
orbit time 3.3 years 
average speed 7.3 mi/day 

CIRCUMFERENCE 8,000 nm 



Navigator Gyre 

key debris Plastic drift cards 
orbittime 3.3years 
average speed 8 mi/day 
circumference 9,500 nm 



Majid Gyre 

key debris Plastic drift cards 
orbit time 3.4 years 
average speed 8 mi/day 
circumference 10,000 n 





Penguin Gyre 

key debris Pumice 
orbittime 3.6years 
average speed 10 mi/day 
circumference 12,000 nm 


£ 
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infographic by The Department for Information Design at Copenhagen 



LEGOS 

Just off Land’s End, England, 
817,600 Lego pieces—scuba 
tanks, octopuses, and more- 
dove off the Tokio Express into 
the Columbus Gyre in 1997. 


UOQDEN CASKS 

In an 1899 drift experiment, 
50 casks were released into 
the Polar Bear Gyre off the 
northern Alaska coast. A few 
made it all the way to Norway. 
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PUMICE 

Porous rockthatformed during 
a 1962 volcano eruption in 
the South Sandwich Islands 
was carried off to the Antarctic 
islands by the Penguin Gyre. 
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CLIVE THOMPSON 

The Taming of the Trolls 


Don’t let vicious, raging commenters keep 
your online discussions down. 

filter out comments rated 2 or lower. Indeed, 
the concept of crowd-voting has worked so 
well that sites as high-traffic as the The New York 
Times now use it. 

Here's another hack: selective invisibility. 
It was invented by Disqus, a company whose 
discussion software handles the threads at 90,000 
blogs worldwide (including mine). In this para¬ 
digm, if a comment gets a lot of negative rat¬ 
ings, it goes invisible. No one can see it—except, 
crucially, the person who posted it. “So the troll 
just thinks that everyone has learned to ignore 
him, and he gets discouraged and goes away," 
chuckles Disqus cofounder Daniel Ha. 

My personal favorite innovation is disemvowel- 
ing, a technique pioneered by Teresa Nielsen 
Hayden, who moderates the discussion threads 
at the geek-culture blog Boing Boing. Whenever 
Nielsen Hayden encounters a nasty post—an ad 
hominem attack, for example—she leaves it up 
but removes all the vowels: y r fckng sshl, for 
example. The result is incoherent enough that it's 
neutered, yet coherent enough that no one can 
cry censorship. The comment hasn't vanished. 

Best of all, because disemvoweling is vis¬ 
ible, it trains the community. “You're teach¬ 
ing the other commenters what the lines are 
by showing them comments that have stepped 
over the line," Nielsen Hayden says. 

Now, most veteran moderators will tell you that 
automated systems and crowdsourcing go only 
so far. Most told me that if you've got a high-vol- 
ume site with political content—like Whitehouse. 
gov—you'll also need to moderate postings by 
hand, hiring staff to look over each comment and 
delete the truly crazy hate-speech ones. The Huffington Post employs 
up to 25 people at a time to comb through its 35,000 comments a day. 

If the White House were to use humans to filter posts, it could 
get into some dicey political situations. If it were to outright ban 
them, it could draw First Amendment lawsuits. So the genius of 
modern troll-taming techniques—leaving trollery intact, but miti¬ 
gating its impact—neatly fits the bill. Moderation software could 
grow even more sophisticated at the task, perhaps incorporating 
collaborative filtering tools that recommend the best posts based 
on your likes and dislikes. Mr. President, bring on the trolls. The 
commentosphere is ready for them. HQ 
//////////////////////////^^^^ 
email clive@clivethompson.net 




x “Obama sucks” When Barack Obama relaunched 
Whitehouse.gov in January, a cry went up from 
his supporters. Obama had promised to take the 
democratized, wikified mojo of his campaign Web 
site—with its open-to-all discussion threads—to 
Pennsylvania Avenue. But when the Whitehouse.gov 
blog went live with no way for the public to post com¬ 
ments on it, critics began carping.*! The challenge 
Obama faces in allowing conversation at the digital White House is 
obvious: trolls. Discussion-thread veterans will tell you that poli¬ 
tics attracts more vicious, raging, insult-hurling trolls than almost 
any other topic. So how can Obama truly liberate the White House 
site without having it go irretrievably toxic? How could we actually 
have a nationwide political discussion area? By tapping into new 
techniques for troll taming. *1 The world's top discussion modera¬ 
tors have developed successful tools for keeping online miscreants 
from disrupting conversation. All are rooted in one psychological 
insight: If you simply ban trolls—kicking them off your board—you 
nurture their curdled sense of being an oppressed truth-speaker. 
Instead, the moderators rely on making the comments less promi¬ 
nent *1 Patient Zero here is Slashdot, the tech site that pioneered one 
elegant way to police trolls: crowdsourcing. Slashdot has an auto¬ 
mated system that randomly picks a handful of readers and gives 
them, for a day or so, the power to describe others' comments with 
terms like “funny" or “off topic." Those descriptions are translated 
into a score from -1 to 5. Readers can set their filters so they see only 
comments with high ratings—and trollery effectively vanishes. 
One academic study found that the majority of Slashdot readers 
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This ball isn't just for turning. 

The Dyson Ball™ vacuum is engineered to turn on a dime. But housing technology 
inside a ball also made it possible for Dyson engineers to miniaturize the machine 
without compromising the cleaning performance. So now you can have a small 
Dyson vacuum that has the cleaning performance of a big one. And the Dyson Ball™ 
vacuum comes with a 5 year warranty. 


Dyson proves no loss 
of suction using the IEC 
60312 Cl 2.9 test standard. 


dyson 


The vacuum that doesn't lose suction. 



www.dyson.com 






engine and innovative lockable In-BedTrunk are up for practically any challenge. THE RIDGELINE 



honda.com 1-800-33-Honda RTL model shown. ©2008 American Honda Motor Co., Inc. NHL and the NHL Shield are registered trademarks of the National Hockey League. 
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Fetish 

Temp Worker 

That sticky window could be letting hundreds of dollars 
a year blow right out as you climate-control the whole 
block. You could shrink your power bill by dropping $500 
on a professional energy audit, or you could do it yourself 
with Black & Decker’s TLD100 laser pyrometer. No, it 
doesn’t glow orange, but it does have a brilliantly simple user 
interface that shows you exactly where that air is escap¬ 
ing. Power up and aim the pistol-shaped money-finder at 
the wall, where you’ll see a green dot of light that shows 
it’s calibrated to the mercury level at that spot. Move the 
laser around the room, and when the temperature shifts, 
the light changes to red (hotter) or blue (colder). When 
you’re done greening up your home, the TLD100 is still handy 
to have around. It’ll measure temperatures of -22 to 302 
degrees Fahrenheit—so you can make sure that the hot tub 
is primed and the beer is cold enough to dull the pain of the 
massive to-do list you just developed. $50 —Chuck Cage 


photo illustration by Nick Veasey 
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MSI Wind 
U120 

Weighing 2.4 pounds, 
this black-and-white 
mini-note turned 
inthe second-best 
results in our bench¬ 
marks. But its teeny 
trackpad is not suit¬ 
able for grown-ups. 
Battery life was 
decent—a skosh over 
3 hours—although 
others inthe roundup 
did considerably bet¬ 
ter. wired The Wind’s 
roomy, comfortable 
keyboard should 
keep carpal tunnel at 
bay—as long asyou 
hook up an external 
mouse. Nifty web¬ 
cam uses facial- 
recognition to log you 
in even on bad hair 
days, tired Question 
mark keycap is 
oddly small, stifling 
curiosity. Cheap 
speakers make music 
sound like a band 
of ants performing 

□ inan aluminum 
can. $380 


Samsung 
NC10 

The best part of this 
beautiful paragon 
of plastic and chrome 
is its keyboard. It's 
not exactly standard 
size, but it's propor¬ 
tioned to feel as if 
itwere.Thetrackpad 
is nice and wide, 
too.And though 
small,the NC10 
ain’tno minuteman. 
The battery lasts an 
incredible 5 hours, 
tying the Eee PC. 
wired Striking matte 
interior with chrome 
accents. Comes 
in black, blue, or 
white. Solid perfor¬ 
mance: Tied the Wind 
for second place. 
tired Single mouse 
button feels like a 
clunky, shrunken 
seesaw. Ships with 
1 GB of RAM and 
holds only one stick, 
so you’ll have to 
buy a 2-GB module 

□ if you want to 
upgrade. $469 


Puny, low-powered, and, well, 
cheap, netbooks are great for 
belt-tightening consumers 
looking to stake out a piece of 
the cloud. We rounded up the 
hottest models to show just 
w far these products have 
come. —Brian X. Chen 


Asus Eee PC 
lOOOHE 

This company basically 
invented the netbook. So 
it didn’t surprise us when 
Asus' latest numbertopped 
our charts. Its main weapon 
is a 1.66-GHz processor 
that makes the Eee 7 per¬ 
cent fasterthan its closest 
rival. Despite its impressive 
speed, the Asus’ battery life 
is astounding: It endured 
a solid 5 hours in ourtest. 
wired Big-ass trackpad 
accompanied by two lovely 
buttons. Attractive, pearly 
finish. Decent1.3-megapixel 
webcam. Includes MMC/ 

SD card reader, tired At 
3.1 pounds, it’sthe heaviest 
puppy in the litter. Keys 
are very flatand not very 

□ forgiving to sloppy 
typists. $399 


HP Mini 2140 

The Mini 2140 ain’t screw¬ 
ing around. Designed for 
professional users, the 
2.6-pounder rocks a classy 
anodized aluminum case 
that scores a 10 for techno- 
sexual appeal.Thethree-cell 
battery lasts surprisingly 
long, too, clocking in at 
2.5 hours. Performance- 
wise, the 2140 came in last 
by a hair in our benchmark 
battle royal, wired Superb, 
nearly full-size keyboard 
is so swankyou might 
fantasize you’re typing on 
a MacBook Pro. Includes 
ExpressCard and SD 
memory slots, tired Side- 
mounted trackpad buttons 
will wear out your wrists 
fasterthan overdoing 
it at the gym. Costly 
in this class. $499 













How We Rate 


& 


1 .A complete failure in every way 

2 .Barely f unctional—don't buy it 

3.... Serious flaws, proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

6 .A solid product with some issues 

7 .Very good, but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless—buy it now 

10 .Metaphysical product perfection 


The $879 Office Before taking the dive into self- 
employment, you’re going to need some pony-up dough to 
outfit your home office. Fortunately, for a capital outlay of 
under a grand, you can get everything you need to turn that 
breakfast nook into a respectable workspace (and tax write¬ 
off). We burned down the industrial park and smoked out the 
best values to get you to the giddyap. —Mathew Honan 






Battery Bout 

We snapped 
more than 
3,500 pictures 
on a Canon 
PowerShot 
A2000ISto 
figure out which 
rechargeable 
cell delivers the 
most flash for 
yourcash. 
—Maren Jin nett 


Photos percharge: 
1,377 Rechargetime: 620 minutes $13 
(2 AA batteries + charger) 

BSE 

Photos per charge: 781 
Rechargetime: 90 minutes $30(4AA 
batteries + charger) 

Photos percharge:759 
Chargetime:150minutes $25(2AAbat- 
teries + charger) 

Photos percharge: 

693 Chargetime: 13minutes $33(2AA 
and 2 AAA batteries + charger) 


1 Acrobie AeroPress Even if your 
neighborhood Starbucks hasn’tgone 
out of business (yet), the era of the daily 
$3 latte is over.This pump-action pres¬ 
sure system produces steroid-strength 
espresso with delightful crema and 
comescleanwithasinglewipe.$301 

2 Dell 1909W You have to stare at 
a screen all day, so make it pretty.This 
19-inch LCD takes in panoramas, rotates 
90degreestoviewthetallestdocument 
tree in your forest of data, and sports a 
freelance-friendlyprice. $1691 

3 Ikea Dave laptop table A mas¬ 
sive bargain. Thetop angles for laptops 
or monitors, and itsupports almost 20 
pounds. Best yet,total setuptimefrom 
box open to feet up: 6 minutes, 35 sec- 
onds.Topthat,BobVilla.$301 

4 Logitech QuickCam Commu¬ 
nicate MP The MP holds steady on 
almost any surface and tracks yourface 
during virtual meetingsto keepyouin 
the shot. It also captures audio like a 
champ,picking upmoresighsthan The 
Heal Housewives of Atlanta. $501 



5 Aerolatte Pop your moo juice into 
the microwave for a fewseconds and 
then hit it with this battery-powered 
frother. The foam, richerthan you’ll be 
fortheforeseeable future, beats chain- 
store baristas hands down. $201 

6 Asus Eee Box B202 The book¬ 
sized Eee Boxis no gaming rig, lacks 

a CD drive, and has weak Wi-Fi. But it 
handles cloud apps, the Web, and email 
likeatrue nerd. It even comes loaded 
with Star Off ice, so you won’t have to 
steal that other software suite. $3001 

7 Canon PixmaMX860 When it 
comes time to print, scan, and fax back 
those contracts by midnight, you’ll be 
glad to have this all-in-one in your cor¬ 
ner. It whips out vivid photos like a desk¬ 
top M urakami but can stay out of site 
thanks to Wi-Fi hookups. $2001 

8 BlackBerry Pearl Flip rim's 
entry-level f lip-Berry lets you call five 
friends free, check email, and cruise 
the Web while keeping your calendar 
and enemy list as close as your near¬ 
est pocket. Punching out manifestos on 
the predictive keypad takes practice, 
though. $50 with two-year contract | 

9 Ziszor Shredder Living la vida 
1099 means your social security num¬ 
ber will be floating around like plastic in 
the Pacific. Fighttheflotsam with this 
handheld portable shredder. It’ll choke 
on morethantwoorthreefolded sheets, 
but it beats slicing with scissors. $301 

Visit www.wired.com/extras for more. 
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Set Your TV Free 

Boxee’s Net video app shows the promise— 
and peril—of divorcing your cable company. 

ow, I don’t want to wind up inhell. But if that fate befalls me, I anticipate finding 
my cable provider roasting alongside me. In fact, cable television service in 
general has a reek of Hades about it. Consumers typically have only one cable 
company available to them, and that company often chooses its channel lineup 
based on business relationships instead of on what people want to watch. 
The customer service would shame Stalin. Plus, cable costs too much—and 
the price keeps rising. *1 So why not replace it with all the free video available 
on the Internet? After all, you can get new and old TV shows on the networks’ 
Web sites, movies on Netflix (all-you-can-eat for subscribers), and every¬ 
thing else on YouTube. The problem is that television is really best watched 
on, well, a television. The canonical viewing position—horizontal—requires 
balancing a laptop on your belly. *1 Enter Boxee, an open source application 
that, according to CEO Avner Ronen, strives to be the Firefox of video. The 
global browser funnels all that Internet content, as well as media you’ve down¬ 
loaded, to your television. Though Boxee is still in its early stages, a couple 
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Boxee is an offshoot 
oftheXBMC project, 
which was written to 
turn first-generation 
Xbox game consoles 
into media centers. 
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Burning Question 

Can i use the recession as a bargaining chip? 

These scary economic times have a lot of us looking to trim our tech budgets. 
But before you lose the premium cable channels, upgraded broadband, 
and unlimited international calling plan, you may want to try a little price 
negotiation. You might be worried, but your service providers are crap¬ 
ping bricks. The recession has actually increased your leverage. By articu¬ 
lating their worst fear (losing customers), you can wangle huge savings. 


"The business climate is 
changing, and we continu¬ 
ously adjust for that,” says 
Robyn Watson, PR director 
at Time Warner Cable. That's 
code for "Let's talk." Opera¬ 
tors are standing by, and 
they're trained to cycle 
through a script that's drip¬ 
ping with juicy options. 
Negotiate well and you'll 
tease out the goodies they 
tried to withhold at first. 

Going in, it helps to know 
the competition your service 
provider faces. If you have 
satellite TV and broadband 
from the phone company, be 
familiar with the most recent 
cable bargain bundle. Or vice 
versa: Has the a la carte crowd 
been pimping price drops to 
entice switching? Work it. 

If you're willing to take your 
business elsewhere, that's 
even better. In addition 
to introductory honeymoon 
rates, they probably have 
unadvertised sweeteners. If 
you do switch, though, mark 



your calendar and call back in 
six months or a year when the 
rate adjusts. Savvy consum¬ 
ers know that this little dance 
is a recurring affair. 

But be careful of stepping 
on toes. Don't just call up and 
immediately threaten to 
leave. Herb Cohen, who 
helped set up the FBI's hos¬ 
tage negotiation program, 
cautions against acting too 
smart. "Intellect is an asset, 
but only if it's concealed," he 
says. "Dumb is better than 
smart." You want to be say¬ 
ing, "Can you explain this 
to me? I heard from a friend 
who got such-and-such a 
deal." That'll switch the rep 
into deal-making mode. 
Eventually, try to flip your 
opponent to your point of 
view by involving them in 
your decisionmaking, with 
questions like "If you were 
me, what would you do?" 

Some operators will be 
quick with a brush-off, so 
don't be afraid to hang up and 


try again. If you're not having 
any luck, you can always ask 
for the retention department 
(the folks with beaucoup 
bargaining power) right out 
of the chute. Just remember 
to never be rude—angrily 
demanding a manager isn't 
going to make anyone want 
to do you any favors. And 
never be afraid to walk. If 
nothing else, a history of 
fickleness might lend extra 
credibility to your tough talk 
in the future.— cliff kuang 


hundred thousand head-firsters have already 
checked it out, most of them using the other¬ 
wise superfluous Apple TV box as the conduit 
for getting online content to the boob tube. 

I wanted in. 

Installing Boxee on a computer is straight¬ 
forward. But running it on an Apple TV 
requires a bit of perseverance. You have to 
copy the software to a flash drive that can 
boot up the Apple TV. After a restart, Boxee 
pops up in the menu choices. But when I 
selected it, my screen briefly displayed an 
Apple logo sliced in half, then went black. 
The fallback method uses a laptop to access 
the Apple TV's operating system and paste 
in code to reprogram the device. 

To my astonishment, this worked. 

Boxee is alpha software, so it's hard to 
assess its features fairly. The social net¬ 
working that's built in, which lets you see 


what your friends have watched, looks 
promising. And the clean interface lets 
you surf through not only your own media 
collection but also online video sources 
like CBS.com, CNN.com, and Hulu, as well 
as audio providers like NPR.org. What I 
really wanted to do was watch 30 Rock, so 
I selected Hulu from the Internet Videos 
menu, then chose the most recent episode. 
Too bad you can't do this anymore. Hulu 
has since asked Boxee to remove its ser¬ 
vice, much to the chagrin of couch pota¬ 
toes everywhere. Thankfully, other video 
purveyors aren't so short-sighted. 

If services like Boxee are to live up to our 
hi-def dreams, they won't just need content 
providers to let them grow. They will also 
require broadband access with more speed 
and reliability than most people have now. 
Unfortunately, most of us connect to the 


Internet via cable or telecom companies that 
are also in the business of selling video. 

It's hard to imagine these companies cutting 
themselves off by making it easy to get broad¬ 
band without television. "At the end, I don't 
think cable is going away," admits Boxee's 
Ronen, even as his service shows how easy 
it would be for cable to disappear. It makes 
sense to use the Internet as another way to 
distribute ad-supported content for free while 
letting users subscribe to premium services 
separately. Platforms like Boxee would allow 
anyone to distribute a TV channel, without 
begging or buying permission from the cable, 
telecom, and satellite czars. 

Sounds good to me. And if the monopo¬ 
lists use their power to stave off progress, 
you know where I'll see them. 
///////////////^^^^ 

email steven_levy@wired.com. 
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Library of Dust 

For this stunningly 
produced, profoundly 
moving, and quietly 
imposing monograph 
on loss, photogra¬ 
pher David Maisel 
gained access to an 
abandoned building 
at a mental hospital. 

In a locked room, he 
found neatly shelved 
copper canisters 
numbered 1 to 5,121, 
alive with evidence 
of chemical reac¬ 
tion at the seams—as 
if the contents were 
escaping in crystal¬ 
line blooms of color. 
What’s inside these 
enigmatic vessels? 
The cremains of long- 
forgotten patients. 
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Here's proof that sophomore albums aren't 
all backwash. The British MC who broke 
through rap's macho ranks serves her sec¬ 
ond round straight up: a classic hip hop 
cocktail (ego plus electro) with a dash of 
dance hall and a tough femme twist that's 
guaranteed to get your body moving. 


Domai.nr 

Desirable .com domain names 
are scarcer than profitable 
investment banks. But Domai.nr 
makes finding pithy URLs easy 
by querying 280 top-level 
domains and another 2,014 
second-level ones for domain 
hacks, turning real English 
words into unique and 
memorable Web addresses like 
del.icio.us, internetfamo.us, 
gee.ky, andiamthewalr.us. Plus, 
it’s free. Kookooka.ch/oo! 


Jane Austen isn't for every¬ 
one. Neither are zombies. 

But combine the two and 
the only question is, Why 
didn’t anyone think of 
this before? The judicious 
addition of flesh-eating 
undead to this otherwise 
faithful reworking is just 
what Austen’s gem needed. 
The new version begins, 

:f lt is a truth universally 
acknowledged that a zom¬ 
bie in possession of brains 
must be in want of more 
brains,” and proceeds apace. 


Jason deCaires 
Taylor: The Silent 
Evolution 

Jason deCaires Taylor 
is taking participatory 
art to new, er, depths. 
The sculptor and diving 
instructor plants statues 
on the ocean floor, 
allowing a flash mob of 
coral, urchin, and fish 
to transform them into 
artificial reefs. His latest 
installation, The Silent 
Evolution at Mexico’s 
National Marine Park of 
Cancun, features 400 
human lifecasts and their 
aquatic friends. 


@!#% You, Penguin 

'es, it’s another Web 
site that pairs relatively 
lal innocuous animal pho- 

captions. But this one is 
different, we swear! Fuckyoupengiiin 
.blogspot.com gives adorable 
creatures the business for being 
distressingly precious. From tree¬ 
climbing pangolins to dove-hugging 
monkeys, no critter is too cute 
for a firm dressing down. It’s the 
ultimate antidote to puppycams. 


The Venture Bros. 

The third season of 
Adult Swim's mad- 
scientist/boy-genius/ 
superhero spoof 
is now on DVD. See: 
flashbacks that reveal 
how dark mastermind 
The Monarch met his 
new wife, Dr. Girl¬ 
friend. Get: a view 
inside the Guild of 
Calamitous Intent. 
Meet: Dr. Venture’s 


For a 2002 WIRED 
article, author David 
Ewing Duncan had 
his genome scanned. 
For this book, he went 
even farther, under¬ 
going $500,000 
worth of tests to dis¬ 
cover what high tech 
medicine can tell us 
about ourselves. The 
result: His brain is 
shrinking (no biggie), 
he shouldn’t have 


Guitar Hero: 
Metallica 

They cut their hair, they 
sued Napster, and they 
made a movie starring 
their band’s therapist. But 
we forgive them. Because 
28 of Metallica’s head- 
bangers—classics like 


Platypus PlatyPreserve 

Nothing’s worse than a musty merlot or a bad 


Pride and Prejudice and Zombies 


Pride and Prejudice 
and Zombies ' T v 


“Master of Puppets,” “The 
Unforgiven,” and “Battery” 
are now available for your 
Guitar Hero -callused finger¬ 
tips. Neighbors beware. 


latest nemesis, 
Sergeant Hatred. 
Learn: (spoiler alert!) 
how henchman #24 
met his unfortunate 
and shocking demise. 


chased DDT-spraying 
trucks as a kid (duh), 
and he metabolizes 
caffeine faster than 
average (bummer). 


□ □ 0 


Bordeaux. Blame oxygen. A vacuum-pump stop¬ 
per will keep an open bottle fresh, but it works 
only with the hard-to-conceal original container. 
For the on-the-go wino, we suggest this fold- 
able, air-tight plastic bladder. Just pour in your 
favorite vino, squeeze to vacate the 0 2 , tighten 
the cap, and stash for later. Built for backpack¬ 
ers yet handy for discerning drunks everywhere. 













MadWorld lets Wii players explore their dark sides in gruesome detail. 


H Going virtual bowling with 
Grandma is all well and good, 
but not all Wii gamers want to 
play nice. Despite the Nintendo 
console's squeaky-clean rep, 
developers are churning out 
some seriously gritty offerings 
for the 17-plus set. Recent titles 
like House of the Dead: Overkill and One chanbara: Bikini 
Zombie Slayers, which let players lay waste to the undead 
with impunity, are junior-high cotillion compared with the 
gore-iffic new Mad World. The entire game is rendered a la 
Sin City— all black-and-white line art, except for the copious 
sprays of blood and sickening comic book-style sound effects 
(SPLAAAAAT! RIIIP!) . Players are contestants on a futur¬ 
istic game show in which they rack up points by maiming, 
decapitating, and bisecting other contestants. *1 Mad World 
is the first title from PlatinumGames, a studio created by 
four hotshot Japanese developers who just left publish¬ 
ing house Capcom. They say they chose the Wii platform 
because its innovative motion controls add realism to the 
ultraviolence: Flicking the Wiimote lets you throw devas¬ 
tating punches, swing a chain saw, or perforate a rival on a 
spiked wall. Want a tutorial? Here are three ways to quench 
your bloodthirst. —chris kohler 



Deadly objects. 

Know what gets 
people’s attention? 
Cramming a tire 
over their head and 
then impaling them 
on a street sign. 
MadWorld has lots 
of objects lying 
around to amp up 
your killing spree. 
Man darts. Bodies 
make the best pro¬ 
jectiles. Once you've 
beaten down a rival, 
you can toss them at 
things like giant dart 
boards, dumpsters 
with razor-sharp 
lids, or conveniently 
placed spinning 
saw blades. 

Iron Maiden 2.0. 
Contraptions like 
this spiky hydrau¬ 
lic press make short 
work of opponents. 
Grab a baseball 
bat and knock your 
foes under it for a 
juicy demise worthy 
of Ahnuld in The 
Terminator. 
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THE GOOD TIME 

LIME. 


The sun is out. And so are your friends. Grab a 
Bud Light Lime and experience the superior drinkability 
of Bud Light with a splash of 100% natural lime flavor. 
One taste and you’ll find the summer state of mind, 
anytime. IT’S IN “THE LIME.” 


r •* 


Responsibility Matters 


©2009 Anheuser-Busch. Inc. Bud Light® Lime Flavored Beer. St. Louis, MO 





music GameboyzintheHood 

Long before nerdcore MCs established a niche by name-checking gear as geeky as the 
Commodore 64, hip hop artists were stocking their rhymes with more gadgets than a Best 
Buy. We submit: Back in 1988, Ice Cube bragged about his “little bit of gold and a pager” in 
N.W.A.’s “Fuck Tha Police.” In 1991, De La Soul screened booty calls via answering machine 
in “Ring Ring Ring (Ha Ha Hey).” In 1998, Tupac claimed that his foes were jealous of his 
mobile phone in “Changes.” And there’s plenty more where that came from. Test your 
street cred by selecting the right device to complete the lyrics below. —Steven Leckart 



Drop the right product into the rhyme. 

1 “The‘S’in ■ really stands for sex / 

Beeper’s goin offlike Don Trump gets checks” 

"SkypagerA Tribe Called Quest (1991) 

2 “Tearin’ up my coupe lookin’ for the chronic / 

Goddamn, nobody got a ■” 

“Who Got the Camera," Ice Cube (1992) 

3 “Only way to roll, Jigga and two ladies / 

I’m too cold, ■ two-way page me, c’mon” 

"I Just Wanna Love U (Give It 2 Me),” Jay-Z (2000) 

4 “Last month I spent two weeks on a vacation / 

I had a dream that I was inside of my ■ ” 

“Rap 2kl," Masta Ace (2001) 

5 “Daddy need Pirellis to look mean on 22s / 

Stash box, ■, laptop, fax machine, phone / 
Bulletproof this bitch and I’m gone” 

"High All the Time." 50 Cent (2003) 

6 “Out the country but the ■ still connect” 

"Encore," Jay-Z (2003) 

7 “Meth Man’s left hand ■ / 

Def Jam’s employee of the month, now let’s dance” 

“Let's Do It," Method Man featuring Redman (2004) 

8 “Put away change for Ibiza/ 

And check your credit on your new H” 

Untitled, M.I.A. (2005) 

9 “Befo’Steve Jobs made the ■ / 

Was getting head, jobs, we call that intimate” 

"The Prelude,” Jay-Z (2006) 

10 “When his majesty speaks, speech defy gravity / 

■ nigga but I don’t have any cavities” 

"Hold Up,” P. Diddy (2006) 

11 “I’m cool. I’m cool, Westside representative / 

All me, no ghost no 16-bit like ■ ” 

"Go Go Gadget Flow," Lupe Fiasco (2007) 

12 “Pulled out the ■ is on deck/ 

So much ice hanging off my neck” 

"Sidekick,” Soulja Boy (2007) 
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Internet Security 2009 

Smtrt Security, Engineered for Speed 


September 9, 2008 
Norton Internet Security™ 2009 


Filing your taxes shouldn’t be taxing on your system. Neither should your security software. The new Norton Internet 
Security 2009 is the fastest security suite anywhere, using under 7MB of memory and delivering fewer, faster, shorter scans, 
With pulse updates every 5-15 minutes, you’ll get instant defense against the latest online threats. Plus, you can use Silent 
Mode to avoid interruptions while you’re playing games, watching movies, or doing your taxes. Get the revolutionary Norton 
Internet Security 2009 now, and you’ll also receive up to $50 back. To learn more, visit norton.com/tax 


SMART SECURITY, ENGINEERED FOR SPEED 

'Receive $30 back via mail-in rebate with the purchase of Norton Internet Security™ 2009 and any version of TurboTax® from Intuit® or TaxCut® from H&R Block.® Receive an additional $20 back for previous owners of a stand-alone, retail (boxed or downloaded) 
version of any Norton or Symantec software or another company's antivirus, firewall, antispam, antispyware, utility, or backup software product. Proof of previous ownership and separate rebate submission required. Good for purchases made between 12/14/08 and 
4/18/09 at participating retailers. Offers and dates may vary by retailer. Rebate submissions must be postmarked within 30 days of Norton software purchase. Limit one of each rebate per customer. Paid via check or Visa® Prepaid Card, dependent upon retailer. 
For more details go to www.norton.comAax 

“Fastest security suite anywhere" based on performance testing conducted by PassMark Software (Antivirus, Internet Security and Total Security Products Performance Benchmark (2009) Report, October 2008), on systems without security software previously installed 
and running Windows Vista® 

© 2009 Symantec Corporation. All rights reserved. Symantec, the Symantec Logo, and Norton are trademarks or registered trademarks of Symantec Corporation or its affiliates in the U.S. and other countries. Other names may be trademarks of their respective owners. 
PC Magazine Editors’ Choice Award Logo is a registered trademark of Ziff Davis Publishing Holdings Inc. Used under license. 
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CREATE 

Your next piece of designer furniture could cost less 
than an Ikea chair—as long as you’re willing to make 
it yourself. Taking a cue from the Linux community 
and file-sharing services, Berlin-based design guru 
Ronen Kadushin has started a furniture free-for-all 
he calls Open Design. It allows crafty consumers to 
download the instructions, photos, and AutoCAD 
files needed to knock off his work. *1 Kadushin’s tables, 
chairs, and shelves sell for upwards of $5,000 each, 
but he’s as interested in sharing ideas as in making a 
profit. Everything on Kadushin’s Web site ( ronen-kadushin.com ) is free for use 
under a Creative Commons license. And far from being an artistic tyrant, he hopes 
you’ll customize his pieces. You’ll just need access to a large computer-controlled 
router or laser cutter (depending on what you’re building) to realize the digi¬ 
tal forms in wood or metal. All Kadushin asks is that you be creative with your 
mods—oh, and maybe send him a picture of the finished product. —Tim McKeough 



1 Download the AutoCAD 
file and the instructions for 
the Square Dance Table. 

2 Customize the AutoCAD 
file (perhaps your family 
crest would look good 

in the center) and source 
the necessary materials. 

3 Locate the nearest laser 
cutter. If you don’t have 
one at work or at school, 
find a local machine shop— 
they’re in the book. Cut 
the basic ninja-star form 
(shown at left) from 2-mm- 
thick stainless steel (Kadu¬ 
shin prefers a mirror finish). 

4 Put on gloves and kneel in 
the center of the cut sheet. 

5 Gradually bend the legs 
up toward you until they 
can be slotted together- 
like making a metal basket. 

6 Using padded pliers, bend 
down the rounded, precut 
feet and stick on felt glides 
to protect your floor. 

7 Flip the table over and 
press down on the top to 
lock in the arms. 

8 Top with your favorite 
cocktail glasses. 
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WRX. Well-equipped at $24,995 t 


'CarandDriver.com, October 2008. : MSRP excludes destination and delivery charges, tax, title and registration fees. Dealer sets actual price. 2009 Subaru WRX Premium pictured above has an MSRP 
of $27,995. 


Introducing the 2009 Impreza WRX. Road-gripping Symmetrical All-Wheel Drive 
with a track-tuned suspension and 265 asphalt-tearing horsepower. The result? 
0-60 mph in 4.7 seconds? It may look familiar, but it’s a whole new animal. 

Feel the attraction. Love. It’s what makes a Subaru, a Subaru. 


SUBARU 


Buy stock in rubber. 












design Office Spaces 


Since the dawn of the white-collar age, office designs have cycled through competing 
demands: openness versus privacy, interaction versus autonomy. Here’s a brief history of how 
seating arrangements have reflected our changing attitudes toward work. —Cliff Kuang 


1 Taylorism 
(ca. 1904) 

American 
engineer Fred¬ 
erick Taylor 
was obsessed 
with efficiency 
and oversight 
and is credited 
as one of the 
first people to 
actually design 
an office 
space. Taylor 
crowded work¬ 
ers together in 
a completely 
open environ¬ 
ment while 
bosses looked 
on from private 
offices, much 
like on a fac¬ 
tory floor. 



2 Buroland- 
schaft 

(ca. 1960) 

The German 
"office land¬ 
scape” brought 
the socialist 
values of 1950s 
Europe to the 
workplace: 
Management 
was no longer 
cosseted in 
executive 
suites. Local 
arrangements 
might vary by 
function—side- 
by-side work¬ 
stations for 
clerks or pin- 
wheel arrange¬ 
ments for 
designers, to 
make chatting 
easier—but the 
layout stayed 
undivided. 


3 Action 
Office 

(1968) 

Burolandschaft 
inspired Her¬ 
man Miller to 
create a prod¬ 
uct based on 
the new Euro¬ 
pean workplace 
philosophy. 
Action was the 
first modular 
business furni¬ 
ture system, 
with low divid¬ 
ers and flexible 
work surfaces. 
It’s still in 
production 
today and 
widely used. 

In fact, you 
probably know 
Action by its 
generic, more 
sinister name: 
cubicle. 



o 
^ ^ ^ 
^ ^ ^ 


4 Cube Farm 

(ca. 1980) 

It’s the cubicle 
concept taken 
to the extreme. 
As the ranks 
of middle man¬ 
agers swelled, 
a new class of 
employee was 
created: too 
important for a 
mere desk but 
too junior for 
a window seat. 
Facilities man¬ 
agers accom¬ 
modated them 
in the cheapest 
way possible, 
with modular 
walls. The 
sea of cubicles 
was born. 


Virtual 

Office 

(ca. 1994) 

Ad agency 
TBWA\Chiat\ 
Day’s LA head¬ 
quarters was 
a Frank Gehry 
masterpiece. 
But the interior, 
dreamed up 
by the compa¬ 
ny’s CEO, was 
a fiasco. The 
virtual office 
had no per¬ 
sonal desks; 
you grabbed 
a laptop in the 
morning and 
scrambled to 
claim a seat. 
Productivity 
nose-dived, and 
the firm quickly 
became a 
laughingstock. 
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5 Networking 

(present) 

During the past 
decade, furni¬ 
ture design¬ 
ers have tried 
to part the sea 
of cubicles 
and encourage 
sociability— 
without going 
nuts. Knoll, for 
example, cre¬ 
ated systems 
with movable, 
semi-enclosed 
pods and con¬ 
nected desks 
whose shape 
separates work 
areas in lieu of 
dividers. Most 
recently, Vitra 
unveiled fur¬ 
niture in which 
privacy is sug¬ 
gested if not 
realized. Its 
large tables 
have low divid¬ 
ers that cordon 
off personal 
space but 
won't guard 
personal calls. 




motor Hit the Road 

Take your job and shove it in an Airstream. 


Times are tough, so stop looking for a boring nine-to- 
five. Use the stalling job market as an excuse to get the 
hell out of dodge—and into an Airstream, Winnebago, 
or Fleetwood. With an RV and a few tech hacks, you can 
create a flexible, self-employed lifestyle on the road. 
Yesterday's freeloading hippie is today's wireless world 
traveler. We talked to some nomadic geeks to find out 
how to trade in your mortgage for flexible hours and an 
ever-changing, million-dollar view. —Sonia Zjawinski 


G l G Your clients probably won't 
care whether you're in Albany 
or Argentina. Josh Strike, a 
Web developer who worked his 
way across Australia, says you 
may have to lower your rate in 
exchange for not always being 
available. But without house 
payments, you can afford the 
wage decrease. 

ride You don't need the fanci¬ 
est wheels to get your show on 
the road. Web designers Nathan 
Swartz and Olivia Meiring 
packed their work and 7-year- 
old son into a 115-square-foot 
1996 Dutchmen they bought 

illustration by Harry Campbell 


for $12,500. “The RV is less of 
a house and more of a room,'' 
Swartz says. “We have all of the 
outdoors as our workspace." 
power Your RV's cigarette 
lighter isn't going to cut it. Pho- 
tovoltaics on the roof will pull 
in enough electricity to juice 
laptops, routers, external hard 
drives, printers, and pretty much 
anything else you need. Strike 
rigged a 6- by 3-foot solar panel 
onto his mini camper and used 
it to power all his gear. 
connectivity It's hard to find 
a corner of the Lower 48 that 
doesn't boast a wireless sig¬ 


nal. You just need a WAN card 
or mobile router and a wireless 
broadband provider. Rich Luhr, 
founder of Airstream Life primar¬ 
ily uses Verizon's EV-DO network. 
When he wants to grab some free 
Wi-Fi, he uses a Linksys range 
extender to goose data speeds 
through his home's shell. 
fuel With gas prices changing 
daily, a trip down the interstate 
on the wrong day may lead to 
bankruptcy. Consider converting 
your ride to burn vegetable oil. 
Sara Janssen, a freelance pho¬ 
tographer who spent 18 months 
on the road in her 36-foot mobile 
home, didjust that—then picked 
up free oil from restaurants and 
biofuel co-ops. 

phone Even if cell service is 
spotty, clients will want to hear 
your sweet voice. Strike advises 
signing up for RingCentral. The 
service will forward calls to your 
mobile, Skype account, or a hotel 
(while the house is in the shop 
for a brake job). 











Star Wars 

“Luke Skywalker 
was an immigrant 
hero, a farmer 
whose house was 
destroyed by an 
imperial army. 
Luke, like many 
Latin American 
refugees, fled 
toward the empire 
— but he didn’t 
have to work 80- 
hour weeks and use 
Western Union to 
wire money home 
to Aunt Beru.” 


Factory Robots 

“The standard sci-fi 
scenario is that the 
machines become 
too intelligent and 
want to kill us. But 
do a robot census 
today and you’ll 
find that most are 
factory workers. 
They don’t want to 
kill us; they want 
our jobs. So in 
the film, I looked 
to Detroit—not 
Stan Winston—for 
inspiration.” 


Mexican 

B-Movies 

“All sci-fi cinema 
until now has imag¬ 
ined the future of 
first-world metrop¬ 
olises. The only 
attempts to envi¬ 
sion a third-world 
future have come 
from goofy ideas, 
like Mexican wres¬ 
tlers vs. sexy space 
aliens. I love those, 
but I took my vision 
from present-day 
reality.” 


screen Aliens Among Us 

Sundance favorite Alex Rivera reveals how he created a new kind of sci-fi thriller. 


Hollywood 

Blockbusters 

“The Matrix, Strange 
Days, and Johnny 
Mnemonic all have 
characters ‘jacking 
in.’ But the connec¬ 
tions happen through 
their heads. Most 
humans still earn a 
living by physical 
labor, so the Mexi¬ 
can workers in my 
movie plug cables 
into their bodies 
to operate robots 
north of the border.” 


Sweatshop 

Operations 

“Edward Burtynsky 
photographs fac¬ 
tories, mines, and 
vast landscapes 
transformed by 
industrialization. 
His documentary 
photographs look 
more sci-fi than 
any sci-fi I’ve seen. 
Why invent a dys- 
topic future for my 
movie when I could 
imitate a dystopic 
present?” 


Guest Worker 
Programs 

“I once saw a docu¬ 
mentary from 1959 
called Why Brace- 
ros? It was about a 
government effort 
to bring thousands 
of Mexican farm¬ 
workers to America 
for the harvest— 
and send them 
right back to Mex¬ 
ico afterward. Their 
labor was wanted 
here, but they 
clearly were not.” 


Hollywood loves aliens. But recently it has colonized our 
theaters with lame invasion retreads (see—or rather 
don’t— War of the Worlds and The Day the Earth Stood 
Still). Lucky for us, indie director Alex Rivera’s dark 
debut. Sleep Dealer, is a close encounter of a dilferent 
kind. His groundbreaking feature, due in April, envi¬ 
sions a 21st century with “aliens” far closer to home: 
Tijuana-based “telemigrants” who jack into the matrix 
to perform manual labor remotely, manning US con¬ 
struction bots and electronic busboys via the Internet. 
For the Spanish-language film, which won two awards 
at the 2008 Sundance Film Festival and an Amnesty 
International prize, Rivera drew from a variety of 
sources—some entirely fictitious, some painfully real. 
Here, the director reveals his approach to creating 
a wholly original fantasy. Listen up, Spielberg & 
Co.: You might learn something. —Jason Silverman 
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At some point in time a man switches from 

C T11 have what he’s having” to “I’ll have what I’m having. 


Drink Life 


CREEK 

tky straight bourbon 

WHISKEY 


jmail batch |Q- ; 


Knob Creek 1 Kentucky Straight Bourbon Whiskey, 50% Alc./Vol. u r I n K 
©2008 Knob Creek Distillery, Clermont, KY. www.knobcreek.com Smart 











Gag Reflexes 


O n I i n e, we’ re a 11 Once, billions of giggles ago, humans sat in dark rooms 

' ^^comed*' sipping watered-down mai tais while a person onstage— 

decentralized. usually with a mic, usually with “issues,” sometimes 

with a watermelon and a sledgehammer—attempted to 
amuse us. Heckling was discouraged; if it happened, a good comedian had methods 
of smacking it down. But that comfy, one-way, single-stream, comic-to-audience 
model is about as cutting-edge as Blockbuster. Or something funnier than Block¬ 
buster. Betamax? The George Burns-Gracie Allen sex tape? Coolidgenomics? Help 
me out here, folks. And, hey, if you’re reading this on the Internet, you can help me 
out. Chances are, you will. You probably already have—I’ll go check the comments. 


We’ve heard a lot about how 
Google is making us dumber and 
more distracted and lazier. We’ve 
heard less about how it’s making 
us—maybe even forcing us to be— 
funnier. For today, thanks to the 
digital hive mind, comedy is collo¬ 
quy, everything is “material,” and 
life is one big writer’s room, a mas¬ 
sive clusterchuckle of witty one- 
upsmanship—on blogs, on social¬ 
networking sites, in tweets, in funny 
video shorts, in Lolcats and talk- 
backs. Humor saturates the info- 
sphere, for at least two reasons: 
First, a successful joke implies 
insight, and insight, especially 


if it’s pithy and self-explanatory, 
is the basic currency of a high¬ 
speed information economy. Sec¬ 
ond, the fundamental tools and 
techniques of that economy- 
memory, annotation, contrast, 
collage—are also the fundamen¬ 
tal tools of comedy. They facilitate 
ironic linkages, unexpected reso¬ 
nances across genres and media, 
and anarchic twists on estab¬ 
lished, institutional forms. That’s 
how you get 50,000 mashups of 
a Christian Bale tirade inside of 
36 hours; that’s how you have 
the day’s headlines pureed into 
music videos and montages hours 


before The Daily Show hits the air. 
Behold, the unleashed energies of 
millions of amateur comedians. 

Thanks to market forces, the cre¬ 
ation and purveyance of humor 
have become decentralized and 
deregulated. The class clown’s little 
monopoly is smashed: Laffs have 
gone laissez-faire. Obviously, some 
people are simply funnier than 
others, and there will always be a 
comedy aristocracy, either natural 
or appointed. (Dane Cook, most 
believe, was groomed by the Illu¬ 
minati.) But the implication here is 
that everyone can be funny. More 
than that: Everyone must be funny. 


Because “funny” is becoming 
a language unto itself, the lingua 
franca of the wired world. You 
can’t update your Facebook sta¬ 
tus without a self-deprecating 
quip. You can’t respond to a 
Gawker post unless you’ve got 
something equally snarky to add. 
Snark, of course, is Web come¬ 
dy’s most renewable resource. A 
recent Gawker post about Bernie 
Madoff’s ’80s-era office furnish¬ 
ings drew no less than three pages 
of commenter sass, including “Oh 
look, you can see where Bud Fox 
was waiting for his big interview,” 
“This is worse than Nagel. This is 
practically Less Than Zero” and 
“Which one is James Spader’s 
desk?” If the references are fly¬ 
ing over your head, no worries: You 
can zip over to Wikipedia and be 
back in time for the punch line. 

And if you’re still worried about 
bombing in what is, basically, the 
world’s biggest, cruelest comedy 
club, don’t be. I assure you, you’re 
getting funnier all the time, simply 
by dint of being plugged into the 
collective e-conscious and keeping 
up with the high-bandwidth badi¬ 
nage. Remember the Zen saying: 
“Like pebbles in a bag, the monks 
polish each other.” (If you can’t hit 
that low, fat pitch out of the park, 
then brother, no one can help you.) 
I envision a future where humans 
communicate only in jokes. Of 
course, by then we’ll have taken 
to the stars, in great space arks 
full of comedians, looking to col¬ 
onize a planet populated entirely 
by straight men. And yes, that is, 
indeed, what she said. 
///////////////////^^^^ 

email scott4wired@yahoo.com. 
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ADVERTISEMENT 

Presenting 

DUAL | PERSPECTIVES 

From Wired.com and Portfolio.com 

A new weekly feature that provides 
unique insight into advances made 
at the crossroads of business 
and technology. 

Discover exciting high-tech innovations 
and explore the impact they will have 
on everything from real estate and 
the stock market to transportation 
and government. 
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Wired.com/go/dualperspectives 
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Because it's everybody's business 
Microsoft 
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Monopoly Killer 

Child’s play? Not anymore. One German 
genius has engineered a faster, smarter board 
game—and revived an entire industry. 

BY ANDREW CURRY 


I Released in 1995, The Settlers of Catan 
I only recently caught fire in the US. 
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The Settlers of Catan will 
change your idea of what 
board games can be. 



n 1991, klaus teuber was well onhis way to becoming one of 
the planet's hottest board game designers. Teuber (pronounced 

“TOY-burr”), a dental technician living with his wife and three kids in a white row house in Rossdorf, 
Germany, had created a game a few years earlier called Barbarossa and the Riddlemaster, a sort of ur- 
Cranium in which players mold figures out of modeling clay while their opponents try to guess what the 
sculptures represent. The game was a hit, and in 1988 it won the Spiel des Jahres prize—German board 
gaming's highest honor. *1 Winning some obscure German award may not sound impressive, but in the 
board game world the Spiel des Jahres is, in fact, a very, very big deal. Germans, it turns out, are abso¬ 
lutely nuts about board games. More are sold per capita in Germany than anywhere else on earth. The 
country's mainstream newspapers review board games alongside movies and books, and the annual Spiel 
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board game convention in Essen draws more 
than 150,000 fans from all walks of life. 

Because of this enthusiasm, board game 
design has become high art—and big busi¬ 
ness—in Germany. Any game aficionado will 
tell you that the best-designed titles in the 
world come from this country. In fact, the 
phrase German-style game is now shorthand 
for a breed of tight, well-designed games 
that resemble Monopoly the way a Porsche 
911 resembles a Chevy Cobalt. 

But back in 1991, despite having designed 
a series of successful German-style titles, 
Teuber still thought of making board games 
as a hobby, albeit a lucrative one. “With all 
the games, we would sell 300,000 the first 
year and then next to nothing the next,” he 
says. So Teuber stuck with his day job selling 
dental bridges and implants, struggling to 
keep afloat the 60-person business he had 
inherited from his father. At night he would 
retreat to his basement workshop and play. 

One day Teuber began tinkering with a 


new theme for a game: an uncharted 
island. In his original vision, players 
would slowly discover the island by flipping 
over tiles, then establish colonies using the 
indigenous natural resources. The game 
incorporated elements of other ideas Teu¬ 
ber was working on, but for some reason 
this one seemed special. “I felt like I was 
discovering something rather than invent¬ 
ing it,” Teuber says. 

Every once in a while, he would bring the 
new game upstairs to test it out on his fam¬ 
ily. They would play along, but Teuber could 
tell that the game wasn't working. Some¬ 
times, in the middle of a match, he would 
notice his youngest son, Benny, reading 
a comic under the table. Other times his 
wife would suddenly remember a load of 
laundry that needed immediate attention. 
After each of these sessions, Teuber would 
haul the game back downstairs for further 
refinement. He repeated this process over 
the course of four years. 


Klaus Teuber took four years 
to create what some have called 
the perfect board game. 


Eventually, Teuber whittled his invention 
down to a standard pair of dice, a handful 
of colored wooden houses that represented 
settlements and cities, stacks of cards that 
stood for resources (brick, wool, wheat, and 
others), and 19 hexagonal cardboard tiles 
that were arranged on a table to form the 
island. He had hit on something with this 
combination—the enthusiasm on family 
game night was palpable. During nearly 
every session, he, his wife, and their children 
would find themselves in heated competi¬ 
tion. The game was done, Teuber decided. 
He called it Die Siedler von Catan, German 
for “The Settlers of Catan.” 

Released at the annual Essen fair in 1995, 
Settlers sold out its initial 5,000 copies so 
fast that even Teuber doesn't have a first edi¬ 
tion. That year, it won the Spiel des Jahres 
and every other major prize in German 
gaming. Critics called it a masterpiece. Fans 
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couldn't get enough, snapping up 400,000 
copies in its first year. "It was a maturation 
of the form," says Stewart Woods, a board 
game scholar at Curtin University of Technol¬ 
ogy in Perth, Australia. "It wasn't until Set¬ 
tlers that the whole thing broke wide open." 

Since its introduction, The Settlers of 
Catan has become a worldwide phenom¬ 
enon. It has been translated into 30 lan¬ 
guages and sold a staggering 15 million 
copies (even the megahit video- 
game Halo 3 has sold only a little 
more than half that). It has spawned 
an empire of sequels, expansion 
packs, scenario books, card games, 
computer games, miniatures, and 
even a novel—all must-haves for 
legions of fans. And it has made 
its 56-year-old inventor a house¬ 
hold name in every household that's crazy 
about board games, and a lot that aren't. 

Most impressive of all, though, Settlers 
is actually inducting board-game-averse 
Americans into the cult of German-style 
gaming. Last year, Settlers doubled its 
sales on this side of the Atlantic, moving 
200,000 copies in the US and Canada— 
almost unheard-of performance for a new 
strategy game with nothing but word-of- 
mouth marketing. It has become the first 
German-style title to make the leap from 
game-geek specialty stores to major retail¬ 
ers like Barnes & Noble and Toys "R" Us. 

Settlers is now poised to become the big¬ 
gest hit in the US since Risk. Along the way, 
it's teaching Americans that board games 
don't have to be either predictable fluff aimed 
at kids or competitive, hyperintellectual pas¬ 
times for eggheads. Through the complex, 
artful dance of algorithms and probabilities 
lurking at its core, Settlers manages to be 
effortlessly fun, intuitively enjoyable, and 
still intellectually rewarding, a potent com¬ 
bination that's changing the American idea 
of what a board game can be. 


board games have been around for mil¬ 
lennia: 5,500-year-old examples have been 
found in Egypt, playing cards were imported 
to Europe from the Muslim world in the 


1300s, and chess has existed in its modern 
form for at least 500 years. But the mass- 
market board games we know today were 
born during the Great Depression, when 
Monopoly took off in the US. Over the years, 
new icons were established: Candy Land in 
1949, Risk in 1959, Battleship in 1967. 

Board games have continued to thrive for 
a simple reason: Whether for adults or chil¬ 
dren, they are—like poker nights, softball 


games, and bowling leagues—an excuse to 
hang out and interact with friends and family. 
As Jesper Juul, a ludologist, or game expert, 
at MIT explains, they create a communal 
experience that brings people together. Who 
won the last time and how, some interesting 
tactic, or a particularly remarkable stroke of 
luck all produce a shared memory. 

Yet in the US, only a few types of games 
have really taken off. There are so-called 
lifestyle games, like Scrabble and chess, 
intellectual skill-based games whose devo¬ 
tees are interested in playing little else; 
party games like Trivial Pursuit and Jenga; 
and traditional strategy games like Risk 
and Monopoly, which are generally seen 
as child's play or possibly something to 
do while trapped in a snowstorm without 
power—just before you eat your own foot. 

But part of the reason we don't play much 
Risk and Monopoly as adults is that those 
are actually poorly designed games, at least 
in the German sense. Derk Solko, a garrulous 
former Wall Streeter who cofounded the 
Web site BoardGameGeek.com in 2000 after 
discovering Settlers, explains it this way: 
"Monopoly has you grinding your opponents 
into dust. It's a very negative experience. 
It's all about cackling when your opponent 
lands on your space and you get to take all 
their money." Monopoly, in fact, is a classic 
example of what economists call a zero-sum 
game. For me to gain $100, you have to lose 


$100. For me to win, you have to be bank¬ 
rupt. Gouging and exploiting may be perfect 
for humiliating your siblings, but they're not 
so great for relaxing with friends. 

Monopoly also fails with many adults 
because it requires almost no strategy. The 
only meaningful question in the game is: 
To buy or not to buy? Most of its intermi¬ 
nable three- to four-hour average playing 
time (length being another maddening trait) 


is spent waiting for other players to roll the 
dice, move their pieces, build hotels, and 
collect rent. Board game enthusiasts dis¬ 
paragingly call this a "roll your dice, move 
your mice" format. 

Unfortunately, Monopoly still dominates. 
'It's the Microsoft of our world," Solko says. "If 
I could wave a magic wand and replace all the 
copies of Monopoly out there with Settlers, I 
truly think the world would be a better place." 

German-style games, on the other hand, 
avoid direct conflict. Violence in particu¬ 
lar is taboo in Germany's gaming culture, a 
holdover from decades of post-World War II 
soul-searching. In fact, when Parker Brothers 
tried to introduce Risk there in 1982, the gov¬ 
ernment threatened to ban it on the grounds 
that it might encourage imperialist and mili¬ 
taristic impulses in the nation's youth. (The 
German rules for Risk were hastily rewrit¬ 
ten so players could "liberate" their oppo¬ 
nents' territories, and censors let it slide.) 

Instead of direct conflict, German-style 
games tend to let players win without hav¬ 
ing to undercut or destroy their friends. This 
keeps the game fun, even for those who even¬ 
tually fall behind. Designed with busy par¬ 
ents in mind, German games also tend to be 
fast, requiring anywhere from 15 minutes to 
a little more than an hour to complete. They 
are balanced, preventing one person from 
running away with the game while the oth¬ 
ers painfully play out their eventual defeat. 


"MONOPOLY HAS YOU GRINDING 
YOUR OPPONENTS INTO DUST. IT'S 
A VERY NEGATIVE EXPERIENCE.” 



APR 2009 □ □ □ 



And the best ones stay fresh and interesting 
game after game. 

Teuber nailed all these traits using a series 
of highly orchestrated game mechanics. 
Instead of a traditional fold-out board, 
for example, Settlers has the 19 hexagonal 
tiles, each representing one of five natural 
resources—wooded forests, sheep-filled 
meadows, mountains ripe for quarrying. 
At the beginning of every game, they're 
arranged at random into an island. Next, 
numbered tokens marked from 2 to 12 are 
placed on each tile to indicate which dice 
rolls will yield a given resource. Because the 
tiles get reshuffled after every game, you get 
a new board every time you play. 

The idea is that players establish settle¬ 
ments in various locations on the board, and 
those settlements collect resource cards 
whenever the token number for the tile they 
are sitting on gets rolled. By redeeming these 
resource cards in specific combinations (it 


takes a hand of wood, brick, wheat, and wool 
to build a new settlement, for instance), you 
expand your domain. Every settlement is 
worth a point, cities are two points, and 
the first player to earn 10 points wins. You 
can't get ahead by rustling your opponents' 
sheep or torching their cute wooden houses. 

One of the driving factors in Settlers— 
and one of the secrets to its success—is 
that nobody has reliable access to all five 
resources. This means players must swap 
cards to get what they need, creating a lively 
and dynamic market, which works like any 
other: If ore isn't rolled for several turns, 
it becomes more valuable. "Even in this 
tiny, tiny microcosm of life, scarcity leads 
to higher prices, and plenty leads to lower 
prices," says George Mason University econo¬ 
mist Russ Roberts, who uses Settlers to teach 
his four children how free markets work. 

Wheeling and dealing turns out to be an 


elegant solution to one of the big problems 
plaguing Monopoly—sitting idle while other 
players take their turns. Since every roll of 
the dice in Settlers has the potential to reap 
a new harvest of resource cards, unleash a 
flurry of negotiations, and change the balance 
of the board, every turn engages all the play¬ 
ers. "The secret of Catan is that you have to 
bargain and sometimes whine," Teuber says. 

Teuber also made the game as flexible as 
possible, with numerous means of earning 
points. Building the longest road is worth two 
points, for instance, and collecting develop¬ 
ment cards (purchased with resource cards, 
these can offer a Year of Plenty resource 
bonanza or straight-up points) also brings 
you closer to victory. Having options like 
this is critical. The games that stand the test 
of time have just a few rules and practically 
unlimited possibilities, making them easy 
to learn and difficult to master. (Chess, for 
example, has 10 120 potential moves, far more 


than the number of atoms in the universe.) 

Finally, the game is designed to restore 
balance when someone pulls ahead. If one 
player gets a clear lead, that person is sud¬ 
denly the prime candidate for frequent 
attacks by the Robber, a neat hack that Teu¬ 
ber installed. Roll a seven—the most likely 
outcome of a two-dice roll, as any craps 
player knows—and those with more than 
seven resource cards in their hand lose half 
their stash, while the person who rolled gets 
to place a small figure called the Robber on 
a resource tile, shutting down production 
of resources for every settlement on that 
tile. Not surprisingly, players often target 
the settler with the most points. 

In addition to deploying the Robber, play¬ 
ers will usually stop trading with any clear 
leader. In tandem, these two lines of attack 
can reduce a front-runner's progress to a 
crawl. Meanwhile, lagging opponents have 


multiple avenues for catching up. 

All of this means that players must use strat¬ 
egy and move smartly, but even flawless play 
doesn't necessarily lead to easy victory. This 
is why kids can play with adults, or beginners 
with experts, and everyone stays involved. 

"When a lot of us saw it, we thought this 
was the definition of a great game," says 
Pete Fenlon, CEO of Mayfair Games, Set¬ 
tlers' English-language distributor. "In 
every turn you're engaged, and even bet¬ 
ter, you're engaged in other people's turns. 
There are lots of little victories—as opposed 
to defeats—and perpetual hope. Settlers is 
one of those perfect storms." 


settlers may be the Mona Lisa of the 
board game renaissance, but Teuber makes 
for an unlikely da Vinci. He's balding, slight, 
and surprisingly modest. Each year, he makes 
an appearance at the Spiel convention 
in Essen, Germany's board game mecca. 
At an autograph-signing session there 
in October, a small line of teenage boys, 
middle-aged women, and starstruck 
9-year-olds clutched copies of Settlers 
for Teuber to sign. Dressed in sensible 
black shoes and a blue shirt, he was 
so soft-spoken that fans had to lean 
in closely to hear him when he signed their 
games. He hardly comes across as the rock 
star he has become. 

Teuber got into board games for one main 
reason: to entertain his wife, Claudia. The 
two were married in 1973, and that same year 
they had their first son, Guido, and moved 
to western Germany so Teuber could fulfill 
his mandatory military service. Not know¬ 
ing anyone in town left Teuber with a lot of 
free time. "We played chess, but my wife 
always lost—and that's no fun," he says. "So 
I looked around for things we could both 
play." This quest eventually lead Teuber 
to Germany's game culture and ultimately 
to creating games himself. 

Though he spent a few years studying 
chemistry before going to work for his 
father's business, Teuber doesn't have 
the academic pedigree of the other big 
names in German board games. Reiner 
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Knizia, for example, a prolific designer 
who has created hundreds of titles, holds 
a PhD in mathematics. Wolfgang Kramer, 
another frequent Spiel des Jahres con¬ 
tender, studied software engineering 
before deciding to make games full-time. 

Teuber tends to build his games organically 
—introducing an element here, tweaking an 
element there—until he's developed a fast, 
balanced, refined experience. The end result, 
however, is every bit as mathematically intri¬ 
cate as those of his colleagues. 

In 2006, Brian Reynolds, a founder of Mary¬ 
land software company Big Huge Games and 
the programmer who developed the AI behind 
the addictive computer classic Sid Meier’s 
Civilization II, set out to make an Xbox 360 
version of Settlers. To help programmers 
develop the game's AI, Teuber spent months 
exploring the mathematics of his most famous 
creation, charting the probability of every 
event in the game. The odds of a six or eight 
being rolled are almost 1 in 3 for example, 
while the chance of a four being rolled is 1 
in 12. There is a 2-in-25 chance of drawing 
a Year of Plenty development card. Teuber 
created elaborate logic chains and probabil¬ 
ity matrices in a complex Excel spreadsheet 
so the videogame developers could see how 
every possible move and roll of the dice— 
from the impact of the Robber to the odds of 
getting wheat in a given scenario—compared. 
The end result was a sort of blueprint for the 


game that gave Big Huge Games a head start 
and showed just how complex the under¬ 
lying math was. “It was the biggest, gnarliest 
spreadsheet I had ever seen," Reynolds says. 

But even with such a precise outline, 
success isn't easy to repeat. Teuber has 
now made millions of dollars with Set¬ 
tlers and its multitude of offshoots, but 
the glass trophy shelf in his Rossdorf stu¬ 
dio is getting a bit dusty: He hasn't won 


a major German board game prize since 
1997. When asked about this, he seems 
genuinely unperturbed. “I don't have a 
secret recipe," he says. “I'm really lucky to 
have discovered such a great game once." 


once may be enough. Settlers has 
become so successful in the US that other 
German-style games are starting to ride in 
its wake, even in the midst of the recession. 
New Mexico entrepreneur Jay Tummelson 
licenses, translates, and imports German 
mass-market hits like Carcassonne along¬ 
side more offbeat titles like Galaxy Trucker 
by Czech designer Vlaada Chvatil. His com¬ 
pany, Rio Grande Games, sold half a million 
of these titles in 2008. “We're growing at 30 
to 35 percent a year, compounded," he says. 
“In the US, most of my customers this year 
weren't my customers two or three years 
ago. They didn't know these games existed." 

Even the mass-market giants are starting 
to pay attention. To make Monopoly more 
competitive with German-style games, new 
editions are reemphasizing an old rule that 
no one paid much attention to: If a player 
lands on a property and chooses not to 
buy it, that real estate immediately goes 
up for auction. This engages everyone at 
the board and pushes property into the mix 
much faster, cutting the 74-year-old game's 


playing time by more than half. “It makes 
the game more intense and much quicker," 
says Helen Martin, Hasbro's vice president 
of global marketing for Monopoly. “And we 
know that people who play that way play 
more often." Hasbro similarly revamped 
Risk to speed up play; new rules make win¬ 
ning the game possible in less than an hour. 

Settlers still has a long way to go before 
it overtakes classics like Monopoly, though. 


Part of the problem is brand recognition: 
Monopoly has been a best seller since the 
'30s and has been played by more than 
750 million people. When it comes to board 
games, familiarity is key: The average board 
game buyer, according to Hasbro, is a mom 
getting her kids a gift. She's not going to take 
a chance on something she doesn't know. 

That makes it tough for a foreign import 
with an odd name. “Settlers isn't mass-market 
yet," says Michael Gray, Hasbro's senior direc¬ 
tor of product acquisition. “Could it be? Any¬ 
thing's possible. But Settlers can still take 
over an hour to play, and it has a lot of rules." 

Teuber's plan for overcoming this chal¬ 
lenge is, oddly enough, computers. He hopes 
that digital versions of Settlers will help con¬ 
quer (sorry, liberate) the US market. He and 
his son Guido are convinced that moving the 
game online and onto platforms like Xbox 
360 and Nintendo DS is the best way to win 
converts outside the board game world. The 
idea is that after getting to know the game 
and its rules on the PC and game consoles, 
people will be more likely to buy the analog 
version—still the most fulfilling and social 
Settlers experience—to play with friends. 

In 2007, Teuber launched the English- 
language version ofPlayCatan.com, an online 
community that draws 15,000 or more play¬ 
ers a day from around the world. The US audi¬ 
ence is the site's fastest-growing segment. 
That same year, Big Huge Games released 
a downloadable version of Settlers 
for Xbox 360. And a PC version of the 
game and its expansions will come 
out in English this spring featuring 
multiplayer and AI smart enough 
to challenge the strongest players. 

Will it be enough to take on the likes 
of Hasbro and become the go-to game 
in every American's hall closet? That's 
certainly the plan. “The challenge is to stay at 
a high level for years, to catch up to Monop¬ 
oly," Teuber says. “It's a very, very high goal. 
If we could come into the neighborhood, that 
would be great." Only a few billion wheat- 
for-sheep trades to go. 

Andrew curry (andrew@andrewcurry 
.com) wrote about re-creating the Pleisto¬ 
cene in issue 16.10. 


“I DON'T HAVE A SECRET RECSPE. I'M 
REALLY LUCKY TO HAVE DISCOVERED 
SUCH A GREAT GAME ONCE.'' 
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THIS IS OUR ELECTRIC GRID. A whopping 40 percent of all the energy used in the 
JS—be it oil, gas, wind, or solar—is converted into electrons that travel over these wires. Any attempt 
/at energy reform must begin here. x But this keystone of our 21st-century economy has yet to advance 
luch beyond its 19th-century roots. Considering how wasteful, unresponsive, and just plain dumb 
/the grid is, it isn’t surprising that outages—which have been increasing steadily over the past quarter 
:entury—cost us $150 billion a year. The real shock is that the damn thing works at all. x Now consider 
"what we will ask the grid to handle in the near future: Demand for electricity is expected to increase by as 
luch as 40 percent in the next two decades—more than twice the population growth rate. To meet that 
, we will have to generate an additional 214 gigawatts, a feat that would require the construction of 
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more than 357 large coal plants. We also want to plug in dozens, if not hundreds, of gigawatts of wind' 
and solar power harvested from the most remote corners of the country. And we will want to recharge/ 
millions of electric vehicles every night, without fail. x That is why we must fix the grid—reinvent^ 
it to be reliable, efficient, responsive, and smart. Washington is already on the case: President Obama/ 
has called a new energy agenda “absolutely critical to our economic future,” and his stimulus package^ 
directs more than $40 billion toward that goal—the largest single infusion of government capital to the/ 
energy sector in US history, more than half of which will go to grid-related projects. In the short term,' 
this bonanza aims simply to create jobs. But in the long term, it lays the groundwork for the grid of the/ 
future. (About $400 million will go to fund ARPA-E, a sort of Darpa for energy research.) And this is 
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GENERATE 

ELECTRICITY 

EVERYWHERE 


problem Establishing local- 
scale power near end users ranks 
high on everyone’s spec list 
for Grid 2.0. That’s one reason 
Obama’s stimulus plan contains a 
grant that will reimburse property 
owners for 30 percent of the cost 
of a solar energy system. But utili¬ 
ties—former monopolies, after all 
—are reluctant to give up control 
over their antique, accident-prone 
grid. And people with enough 
rooftop real estate to squeeze out 
serious juice balk at the hassle. 
solution Create a new class 
of energy service providers that 
act as middlemen between power 
companies and large commer¬ 
cial facilities with big rooftops. 
For instance, SunEdison builds 
and maintains solar plants on the 
rooftops of operations like Wal- 
Mart, Whole Foods, and Kohl’s 
in eight states. It’s a win-win 
arrangement: Electric companies 
get a trusted partner in power 
generation, and businesses get 
green energy at a fixed, com¬ 
petitive rate—without additional 
investment. The secret sauce isn’t 
photovoltaic panels; it’s the net¬ 
working gear, sensors, and soft¬ 
ware that let a SunEdison control 
room in California manage 
hundreds of solar sites cost- 
effectively. And that means it’s 
suited for scaling up. Says Mark 
Culpepper, a veteran of Cisco 
Systems who is now CTO of Sun¬ 
Edison: “Generating power any¬ 
where you can fit a panel totally 
changes the dynamic of the 
energy market.” —Spencer Reiss 


DECENTRALIZED POWER 


LARGEST PV SOLAR SUNEDISON SOLAR 
INSTALLATION (SPAIN) NETWORK 



COMMERCIAL mmm UTILITIES 
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just the beginning: Congress is considering additional leg¬ 
islation in the hope of remaking our energy infrastructure. 

Private enterprise is on board as well. Just take a spin through 
General Electric's Smart Grid Lab in Niskayuna, New York, 
which will simulate an entire electric system—complete 
(/with the kind of state-of-the-art meters, software, and com¬ 
munication tech that will enable a smarter grid. Or check out 
Google's new PowerMeter, a Web app designed to give con¬ 
sumers instant information about their energy usage. 

But technology alone won't solve this mess, because fixing 
the grid is not a technology problem—it’s a system problem 
on the broadest scale. Political gridlock, broken markets, and 
shortsighted planning have created a slew of bottlenecks that 
can't be solved with a bunch of smart meters and fancy routers. 

Here, we show how utilities and businesses have begun 
(/to tackle those obstacles—from installing new transmis¬ 
sion lines to empowering consumers. If we're serious about 
remaking our energy infrastructure, we’ll need to encour¬ 
age these kinds of fixes and replace our current system of 
misplaced incentives. Right now, that system encourages 
everyone involved—customers, utilities, and private indus¬ 
try—to neglect the grid. We have to give those stakeholders 
new reasons to turn on, engage, and transform. 



P AHEAD, BLAME EDISON. 

He's the guy who invented the business model that got us into 
this mess. Edison Electric Light, founded in 1880, was a ver¬ 
tically integrated monopoly that controlled everything from 
generation to distribution. (It even owned the bulbs in cus¬ 
tomers' homes.) As utilities sprouted across the country, they 
saw no reason to deviate from Edison's successful blueprint. 

For its first century, then, the electricity industry was a 
simple affair. Most states anointed a single utility to pro¬ 
vide all the power to its citizens. These utilities owned the 
plants that generated the electricity, the transmission lines 
that carried it to substations, and the wires that distrib¬ 
uted it to customers. When more power was needed, they 
simply built another coal-fired plant and spliced it onto the 
grid. Rates had to be approved by a public-service commis¬ 
sion, but otherwise the utilities were autonomous. (They 
linked their systems to neighboring grids, but mostly for 
backup.) Electricity was inexpensive and abundant, and 
the system's reliability was the envy of the world. » 
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DELIVER CLEAN ENERGY TO 

DISTANT CITIES 

problem Building wind turbines and solar farms in the middle of nowhere sounds great. 

But it's not easy to move all that clean energy to the people. Obama just signed into law $6 billion in loan guarantees 
for energy projects, including new transmission lines. But constructing those lines will require the approval of 
landowners and city planners, who want the electricity but not the unsightly high-voltage wires strung across their property. 

solution Go underground—or underwater. The Trans Bay Cable will link San Francisco to 400 megawatts 
of power—some from the Altamont Pass wind farms near Livermore, California, and the rest from other sources throughout the 
state. Set to open in 2010, it's a $500 million project that everyone in the area wanted built... somewhere else. 

As a result, the planned route looks like the path an escaped convict would take if he wanted to minimize contact 
with humans, especially of the activist and bureaucratic kind, —bryant urstadt 



ROUTING THE TRANS BAY CABLE 
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■■■ ROUTE 1 (REJECTED) 

Along Public Transit Lines 

Project planners proposed 
running the cable—about 
10 inches thick—along a light 
rail line. The idea was nixed due 
to concerns that putting a 
power supply near mass transit 
would tempt terrorists. 


ESSSt ROUTE 2 (REJECTED) 

Beside the Railroad Tracks 

Locating the cable next to 
freight train tracks would 
seem like an obvious choice. 
But there’s no room along the 
BNSF railroad by the bay, and 
the Union Pacific tracks run 
through a protected wetland. 


SC ROUTE 3 (REJECTED) 

Next to the Highways 

There’s plenty of room along 
the state’s freeways, but the 
California Department of 
Transportation, which likes 
having the flexibility to widen 
its roads, forbids running 
cables beside them. 


■■■ ROUTE 4 (APPROVED) 

Under the Water 

Halibut and crabs don’t have 
NIMBY issues, so 53 miles 
of cable will go underwater 
in a trench dug by water jets. 
Physically complicated to 
build and maintain, it will be 
politically easy to route. 


infographics by Lamosca 



































Electricity is the ultimate 
just-in-time commodity, sent off to 
consumers as soon as it's generated. 
But solar and wind installations pro¬ 
duce power only when the sun is shining 
or a breeze is blowing. If you could bank 
that energy when it’s abundant and 
release it later as needed, you’d have a 
more reliable, more environmentally 
sound power grid. 


SOLUTION 


Obama’s stimulus package includes $2 billion in grants for battery 
development. For power grids, sodium-sulfur technology is the best bet. It’s more 
efficient and power-dense than zinc-bromide or lead-acid, and in Japan, where NaS 
batteries are made, enough have been installed to power the equivalent of at least 
155,000 homes. Later this year or next, American Electric Power, a major utility 
serving 11 midwestern states, will install 4 megawatts’ worth of NaS cells in Presidio, 
Texas. That’s on top of the 6 megawatts of battery power AEP installed in three 
other states last year. “We wanted a real thing that really works,” says Ali Nourai, 
AEP’s manager of distributed energy resources. “We didn’t want to send a technician 
out every other day to fix some experimental system.” Regulatory uncertainties still 
abound, but utilities across the US plan to bring sodium-sulfur systems online. Soon, 
more and more cities will come with batteries included, —vince beiser 




OTHER ENERGY STORAGE TECHNOLOGIES ■■■■■■■■■■■■■■■■■■I 



Compressed Air 

Off-peak power forces air 
into a sealed space (like 
an abandoned mine or salt 
dome); when energy is 
needed, the air is released 
and burned with natural 
gas to spin a turbine. 



Flywheels 

Huge, heavy wheels 
get spun up by a genera¬ 
tor. When they deceler¬ 
ate, they spit the power 
back out, providing an 
uninterruptible backup 
energy supply. 



Pumped Hydro 

Water is pushed up an 
incline to a reservoir. 

To put electricity back 
into the grid, the water 
is allowed to rush back 
down, driving a set 
of turbines. 


infographics ay Lamosca 










What it wasn’t? Efficient. Since the utilities had a 
captive market and seemingly unlimited access to 
cheap fossil fuels, they had no incentive to upgrade;/ 

: their leaky old plants. No one complained as long/; 
as energy was seen as plentiful and harmless. Then 
. came the fuel crisis of the 1970s, along with the rise 
of environmentalism. In 1978, Congress began chip¬ 
ping away at the utilities’ dominance by forcing them/; 
;to buy electricity from independent generation com¬ 
panies that met efficiency goals. Fourteen years later, 
the government went much further, ordering the util¬ 
ities to open their transmission lines to all comers. 

The result was utter chaos. Many utilities got out of 
the generation business and morphed into middle¬ 
men, shopping for the cheapest power—often from 
/areas with low labor costs and lax environmen¬ 
tal oversight—and transporting it hundreds, even 
/thousands, of miles to their customers. This mean 
using the links between grids, which hadn’t been 
^designed to accommodate such heavy traffic. The 
/grids of distant states thus became closely inter¬ 
twined, so that an outage in one rural county could/" 
affect millions of far-flung customers. 

/ Though power companies were demanding more;/; 
/from the grid, they had no incentive to upgrade it. 
/Every penny a utility spent on grid improvement 
would potentially benefit plants owned by rivals. 
And states that exported cheap energy resisted plans; 
for costly new transmission projects, fearing they 
/would lead to higher in-state rates—and angry voters. 

As a consequence, the grid has fallen into disrepair, 
/With few major efforts to fix it. Today, utilities allo- 
/cate just 2 percent of revenue to research. “For God’s; 
/Sake, we contribute less to R&D than the pet food 
industry does,” says Jeffrey Byron of the California 
Energy Commission. So the grid remains hobbled by 
unreliable electromechanical switches and analog 
controllers. During the early minutes of the North¬ 
east blackout of 2003, the Ohio utility whose dam¬ 
aged hardware started the cascade couldn’t even monitor its/; 
own wires; employees had to phone a regional overseer and 
;beg for updates. By that time, it was too late. 

Regulators, meanwhile, have done a terrible job of mandat¬ 
ing grid upgrades. Maybe that’s because nobody is really in 
/charge. The industry-run North American Electric Reliabil¬ 
ity Council appoints eight regional agencies to manage grid/ 




MONITOR 

THE ELECTRONS 

IN 

REAL TIME 



problem The grid is like the 
adage about a butterfly flapping 
its wings; an outage in Michigan 
can cause blackouts in Florida. 
While utilities are investing in 
software to spot problems on 
their own chunks of the grid, they 
are reluctant to share that infor¬ 
mation with one another. 
solution Trust a third party. 
Oak Ridge National Laboratory 
persuaded 30 utilities to share 
some of their most precious 
real-time data in exchange for a 
grid visualization tool that helps 
everyone. The lab signs a non¬ 
disclosure agreement with each 
utility, then feeds the raw infor¬ 
mation into a monitoring system 
called Verde (Visualizing Energy 
Resources Dynamically on Earth) 
that tracks grid assets nation¬ 
wide, as shown in the illustra¬ 
tion above. Users can see where 
inclement weather is developing 
that might threaten transmission 
lines—if a thunderstorm is brew¬ 
ing in Kansas, a utility can tempo¬ 
rarily reroute its power. Verde also 
receives a constant flow of real¬ 
time data regarding the health 
of wires, letting operators know 
if a blackout is sweeping south¬ 
ern Alabama or transmission lines 
seem congested in South Dakota. 
Ultimately, a system like Verde 
will make the grid more efficient. 
High-voltage lines frequently 
carry as little as 60 percent of 
their capacities, since utilities fear 
sudden power surges. If operators 
don’t have to worry about unex¬ 
pected crises, they’ll be able to 
transmit more electricity to their 
customers. — B. I. K. 
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TRADE ELECTRICITY 
LIKE 

PORK BELLIES 

problem Regional brokers are responsible for getting enough electrons to their designated areas. At times 
of peak usage, that means firing up an old, dirty generator (not exactly green) or importing more juice from outside the region 
(not exactly cheap). Eventually, someone has to build more power plants and infrastructure (wickedly expensive). 
solution Treat electricity like a commodity—something for which you can gauge demand and set a price in advance. That's what 
New England's independent system operator started doing last year. In its Forward Capacity Market, the ISO projects how much 
power the region will need three years ahead and then runs a descending-clock auction for the right to provide it. The ISO doesn't 
care whether it gets its power from increased production of megawatts or from efficiencies added to the system, 
so-called negawatts. The agency simply sets the starting price. Result: money saved in power plants and wires, more stable 
electricity bills, and a homegrown incubator for getting bright green ideas off the drawing board, —ben paynter 


HOW A DESCENDING-CLOCK AUCTION FOR ENERGY WORKS 



+ 2,047.1 N 


The independent system operator announces 
its need for 32,305 megawatts. Hundreds 
of wannabe providers—generators and con- 
servers—offer 6,850 MW more than the ISO 
wants. The auction opens at $15/kW-month. 


With excess supply, the ISO brings 


the price down to $9/kW-month, then 


$8, and so on, shedding bidders 


and surplus power—with every round. 


End of the auction: The ISO reaches 
$4.50 ... and still has excess 
electricity, which it offers to take off 
the providers’ hands as well. 


+ 3,699.2 MW 


+ 3,583.4 MW 
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standards, but they clash with state agencies, which con¬ 
stantly angle for more authority. Adding to the muddle are 
the quasi-governmental independent system operators and 
the regional organizations responsible for ensuring open^ 
access to transmission lines. Meanwhile, the Federal Energy 
Regulatory Commission, created in 1977 to supervise regionally 
and national electricity sales, has proven inept at mediating 
interstate disputes. This thicket of regulation and competing// 
interests strangles any ambitious initiative. As a result, despite^/ 
ever-increasing electricity demand, fewer than 700 miles 
of interstate transmission lines have been built since 2000. 


/> 


TO FIX THE GRID, THEN, WEp 

don’t need another layer of oversight. We need to tweak the 
system so that companies are rewarded—not punished—: 
for investing in the grid. Take the case of Duke Energy. Like 
most utilities, the North Carolina company is not known for 
;its environmentalism. (It has been accused of flouting they 
Clean Air Act, for instance.) But in 2006, Duke announced its 
Utility of the Future initiative. This billion-dollar program is 
designed to smarten up Duke’s portion of the grid by deploy¬ 
ing customer meters and network-level gizmos that facili¬ 
tate speedy, two-way communication. It’s exactly the sort of 
-upgrade that will help make the grid stable enough to handle 
wind turbines and plug-in hybrids. 

How did the giant utility come around to embracing the smart 
grid? Probably not out of the goodness of its corporate heart. 
The costs of building new generation facilities—and the tum¬ 
bling prices of plug-and-play gadgets—likely made raising/^ 
the grid’s IQ a more efficient way to improve Duke’s long-term 
prospects. Look at the company’s recent push toward IP-based) ; 
open standards for all its grid hardware. Open standards will 
(help operators communicate with one another regardless 
of utility—turning the grid into an Internet-like ecosystem 
(rather than a scattered network of proprietary islands. But 
there may be another reason for Duke to become an evange- 
(list of the approach: Open standards would make it easier for 
the large utility to gobble up and incorporate smaller rivals, 
(since their systems could be integrated with minimal effort. 

Duke isn’t the only utility to grasp the financial upside of 
(smart-grid projects. Minneapolis-based Xcel Energy is build¬ 
ing SmartGridCity, a $100 million effort in Boulder, Colorado, 
(that will allow customers to monitor their elect 
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problem It’s high noon in July. 

At 90-plus degrees outside, the 
masses are jonesing for AC. But 
it’s seriously expensive to keep the 
juice flowing when demand crests. 
Firing up turbines that sit idle 360 
days a year can multiply electricity 
costs by a factor of 10. How to keep 
cool without stressing the grid? 
solution Pay big users to cut 
consumption when the need arises. 
Many utilities already do an ad-hoc 
version of this, an emergency prac¬ 
tice known as demand response 
that has lately been promoted by 
Jon Wellinghoff, acting chair of the 
Federal Energy Regulatory Com¬ 
mission. Now there’s an alterna¬ 
tive: Call EnerNOC, a Boston-based 
company that gangs commercial 
users who are willing, for a quar¬ 
terly payment, to trim back oper¬ 
ations on 30 minutes’ notice. 
EnerNOC micromanages con¬ 
sumption at 3,400-plus locations 
from Maine to California. Between 
dimming lights, adjusting thermo¬ 
stats, and suspending industrial 
activities, the potential cuts top 
the output of a large nuclear reac¬ 
tor. And the savings can be huge. 
EnerNOC’s cofounder, Tim Healy, 
points out that 10 percent of all 
US generating capacity exists to 
meet the last 1 percent of demand. 
Utilities paid EnerNOC $100 mil¬ 
lion last year simply to stand at 
the ready—insurance, in effect, 
against the inevitable days when 
every AC unit is humming. — S.R. 


DEMAND RESPONSE IN ACTION 



BEFORE AFTER 


mmm ENERGY DEMAND 

50% OF HVAC UNITS SHUT DOWN 
50% OF FACTORY LIGHTS DIMMED 
50% OF OFFICE LIGHTS OFF 
4°F AC THERMOSTAT INCREASE 

































sumption via the Web, as well as pump wind and solar energy 
into the grid. If SmartGridCity is a success, Xcel hopes to per¬ 
suade public utilities nationwide to invest in similar systems. 


benefits the grid tremendously and must be encouraged at 
every turn. According to Roger Anderson at Columbia Univer¬ 
sity’s Center for Computational Learning Systems, tweaking 
the grid’s communications capabilities can increase transmis¬ 
sion efficiency by 50 percent—no additional wires necessary. 
Self-interest has a long, noble history of spurring some of/ 
America’s greatest infrastructure projects. But it must often 
le nudged along by cleverly crafted government incentives. 
The transcontinental railroads, for instance, got a crucial boost 
rom a federal land grant program. These grants, often located 
in barren quarters of the western US, weren’t worth much at 
le time; the railroad companies laid track through the land in 
lopes of increasing property values. Energy regulators already 
lave some experience creating similarly ingenious carrots. In 
the early 1980s, states began to realize that utilities wouldn’t 
lecome more efficient until their revenue was no longer tied 
rectly to the sheer amount of energy produced. So regulators 
in dozens of states began to implement decoupling, a policy 
that rewards utilities for coming in below generation targets, 
suddenly, companies could profit by promoting efficiency. 

With similar policies, we can push energy companies to make 
the grid better for everyone. For example, utilities have not 
leen eager to incorporate renewable power from customers’ 
rooftop solar panels or backyard wind turbines. They would be 
lore likely to do so if they were allowed to hike rates or were 
pven tax breaks for making the necessary accommodations. 

The grid took more than a century to grow into the unwieldy 
least it is now. Given the urgency of climate change, energy 
dependence, and economic demands, we have only a fraction 
if that time to fix it. But the solution won’t spring forth fully ' 
formed. This, the greatest engineering challenge of our era, must 
le solved the same way it was created—piece by piece, with util¬ 
ities and consumers acting in their own interests. For too long, 
those interests have been misaligned. It’s time for a reset. I 
//////////////////////////^^^^ 
lontributing editor brendan i. koerner (brendan 
_koerner@wired.com) writes wired’s Mr. Know-It-All 
! and blogs at microKhan.com. 





MAKE CONSERVATION 


SIMPLE 


problem A smart grid requires smart electric meters that let households track and manage 
their power consumption in real time. The Obama administration wants 40 million homes to have technology 
like this installed within the next three years. But smart meters require smart consumers—or at least attentive ones 
—and most people don't think about their energy use until it's time to pay the bill or until the lights go out. 
solution Make the meters as easy to use as a TiVo. Then, make them interesting—and worth real money—to folks 
who like to fiddle. For the $100 million SmartGridCity project in Boulder, Colorado, Xcel Energy and a 
group of partners are building a system that lets customers manage home electricity use through a Web page 
that shows energy burned, carbon footprint, and ways to save cash. — kevin kelleher 


3 Electricity Geek 
By inserting special plugs into their 
electrical outlets, creative consumers 
can turn almost anything into a smart 
appliance—even mundane stuff like 
hall lights, pool pumps, and garage 
doors. With a bit of tinkering on the 
grid program’s Web site, savvy users 
can then manage the power flowing 
to each appliance and rank them 
according to the order they should 
be shut down when prices rise. 


1 Average Consumer 
Most customers simply replace their 
old meter with a smart one. Then they 
enter some basic preferences—do you 
care more about cost or reliability?— 
and input data on their house size and 
appliances. The system tracks usage 
and will eventually be able to suggest 
changes to help users achieve their 
energy goals. Special vacation settings 
can be programmed in. Call centers 
will be ready to help the tech-averse. 


2 Energy Donor 
Some homes with solar panels on the 
roof—or a plugged-in hybrid in the 
garage—will be able to funnel power 
back into the system, choosing when 
and how much they send. A home- 
owner could, for example, arrange to 
shoot solar power to the grid, instead 
of to their air conditioner, when the 
price rises above a certain threshold. 
That would boost the system’s supply 
precisely when it’s most needed. 







THE BRAIN, REUERLED 


BY JONAH LEHRER 


















































With custom-built 
robots and assembly-line 
efficiency, scientists 
are mapping every gene in 
our most complex organ. 


PHOTOGRAPHS BY DAVID CLUGSTON 








PREPRRING R FRESH SPECIMEN FOR ANALYSIS. 


The human brain is surprisingly bloody. I've 

worked in neuroscience labs, and Fm used to seeing brains that are 
stored in glass jars filled with formaldehyde, the preserved tissue 
a lifeless gray. But this brain—removed from a warm body just a 
few hours ago—looks bruised, its folds stained purple. Blood drips 
from the severed stem, forming puddles on the stainless steel table. 

Pm in the dissection room of the Allen Institute for Brain 
Science in Seattle, and the scientist next to me is in a hurry: 
His specimen—this fragile cortex—is falling apart. Dying, the 
gray matter turns acidic and begins to eat away at itself; nucleic 
acids unravel, cell membranes dissolve. He takes a thin, steril¬ 
ized knife and slices into the tissue with disconcerting ease. Fm 
reminded of Jell-0 and guillotines and the meat counter at the 
supermarket. He saws repeatedly until the brain is reduced to a 
series of thin slabs, which are then photographed and rushed to a 
freezer. All that remains is a pool of blood, like the scene of a crime. 

Behind all the gore there's a profound purpose: The scien¬ 
tists here are mapping the brain. And while conventional brain 
maps describe distinct anatomical areas, like the frontal lobes 
and the hippocampus—many of which were first outlined in 
the 19th century—the Allen Brain Atlas seeks to describe the 
cortex at the level of specific genes and individual neurons. 
Slices of tissue containing billions of brain cells will be ana¬ 
lyzed to see which snippets of DNA are turned on in each cell. 

If the institute succeeds, its maps will help scientists decipher 
the function of the thousands of genes that help produce the human 
brain. (Although the Human Genome Project was completed more 
than five years ago, scientists still have little idea which genes 
are used to make the brain, let alone where in the brain they are 
expressed.) For the first time, it will be possible to understand how 
such a complex object is assembled from a basic four-letter code. 

“The maps of the brain we currently have are like those antique 
maps people used to draw of the New World," says Allan Jones, 
chief scientific officer at the Allen Institute. “We can see the crude 
outlines of the structure, but we have no idea what's happening on 
the inside." Jones is in charge of making sure the atlas gets finished. 
He wears starched button-up shirts and crisply pleated khakis, 
and he looks like the kind of guy who has a drawer full of bow ties. 
“Studying the brain now is like trying to navigate a vast city with¬ 
out any driving instructions," he says. “You don't know where you 
are, and you have no idea how to find what you're looking for." 

When the project is completed in 2012, at an expected cost of 
$55 million, its data sets will list the roughly 20,000 genes that, 
switched on in the exact right place at the exact right time, give rise 
to this self-aware tangle of neurons. And because the vast majority of 
mental illnesses and disorders, from schizophrenia to autism, have 
a significant genetic component, scientists at the institute hope that 
the atlas will eventually lead to new methods of diagnosis and more 
effective medical treatments. To map the brain is to map its afflictions. 

This enterprise is unique in one other respect: scale. “People ask 
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INDUSTRIRL-STRENGTH SCIENCE 

To create a complete genetic map of the brain, scientists at the Allen Institute had to invent a high-throughput system 
that can process tissue and data on an unprecedented scale. Traditional methods would have taken decades, but by using 
assembly-line robots and new protocols, they expect to finish the human brain atlas in four years. Here’s how it’s done. 



1) As soon as the institute 
receives a fresh human 
brain—fewer than 15 
specimens will ultimately 
be used to create the 
atlas—it's immediately 
hand-sliced into 5-mm 
slabs, which are frozen. 


2) Using a machine called 
a microtome, technicians 
shave each slab into 
thousands of transparent 
slices only a few microns 
thick. These are mounted 
on 2 x 3-inch barcoded 
glass slides. 


3) In a process called 
in situ hybridization, 
specialized robots work 
round the clock using 
fragments of RNA to 
probe each sample for a 
particular gene, which is 
stained with colored dye. 


4) Robotic microscopes 
equipped with high¬ 
speed loaders take digi¬ 
tal photographs of each 
slide. The intensity of dye 
color is used to quan¬ 
tify the amount of gene 
expression in the tissue. 


5) The complete atlas, 
correlated by both gene 
and location, is stored on 
the institute’s servers. 
Powerful tools to explore 
the data will be available 
for free to all researchers 
at brain-map.org. 


me why we didn't start with a more modest goal, like trying to map 
some small brain area," Jones says. "The point of doing the whole 
brain, though, is that it allows us to really develop theories about 
how the brain works. Sometimes, the only way to make sense of a 
complex system is to be systematic.” 

To achieve this, the Allen Institute reimagined the scientific pro¬ 
cess. There was no grand hypothesis, or even a semblance of theory. 
The researchers just wanted the data, and, given the amount needed, 
it quickly became apparent that the work couldn't be done by hand. 
So, shortly after the institute was founded in 2003, Jones and his team 
started thinking about how to industrialize the experimental process. 
While modern science remains, for the most part, a field of artisans— 
scientists performing their own experiments at their own benches— 
the atlas required a high-throughput model, in which everything 
would be done on an efficient assembly line. Thanks to a team of 
new laboratory robots, what would have taken a thousand techni¬ 
cians several years can now be accomplished in less than 20 months. 

The institute can produce more than a terabyte of data per day. (In 
comparison, the 3 billion base pairs in the human genome can fit in a 
text file that's only 3 gigabytes.) And the project is just getting started. 


Ill March 2002, Paul Allen—cofounder ofMicrosoft 

and 41st-richest person in the world—brought together a dozen 
neuroscientists for a three-day meeting aboard his 300-foot yacht, 
Tatoosh, which was anchored in Nassau, Bahamas. At the time, 
Allen's philanthropic work consisted of an eclectic (some say frivo¬ 


lous) set of endeavors. There was the Experience Music Project in 
Seattle, a rock-and-roll museum designed by Frank Gehry; the Allen 
Telescope Array, 350 radio telescopes dedicated to deep-space obser¬ 
vation and the search for extraterrestrial life; and SpaceShipOne, 
the first privately funded plane developed to put a human in space. 
But Allen was eager to start something new: a project involving 
neuroscience. He was excited by the sheer uncharted mystery of 
the mind—one of the last, great scientific frontiers—hoping a sin¬ 
gle large-scale endeavor could transform the field. 

"I first got interested in the brain through computers,” Allen says. 
"There's a long history of artificial intelligence programs that try 
to mimic what the brain is doing, but they've all fallen short. Here's 
this incredible computer, a really astonishing piece of engineering, 
and we have no idea how it works.” 

Over several days, Allen asked the neuroscientists to imagine a 
way to move their field forward dramatically. "I wanted them to think 
big,” he says. "Like the Human Genome Project, only for the brain.” 
Some advocated focusing on a single disease, like Alzheimer's. 
Others argued for more investment in brain imaging technology. 
But a consensus emerged that what neuroscience most needed 
was a map, a vast atlas of gene expression that would reconcile 
the field's disparate experimental approaches. It's not that scien¬ 
tists don't know a lot about the brain—it's that they have no idea 
how it all fits together. 

Today, you can measure the electrical activity of individual neu¬ 
rons, which involves plunging a microelectrode into the tissue and 
hoping to find an interesting cell. You can image the brain in an 
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fMRI machine and isolate the areas that are active during 
certain types of mental activity. Or you can use the tools of 
molecular biology and study specific kinase enzymes, syn¬ 
aptic proteins, or RNA splices. 

The problem with this multiplicity of techniques is that 
they fail to explain how the brain's essential elements—the 
wet stuff, the genetic text, the electric loom of cells—conspire 
to create a sentient piece of matter. Allen decided that what 
neuroscience needed was a tool to help get beyond these obso¬ 
lete boundaries. “It became apparent to me that there were lots 
of scientists studying their own little area of brain, pursuing 
these very specific questions,” he says. “But I wanted to develop 
something that would focus on making these crosscutting 
connections, so that everybody in the field could benefit.” 

Say, for instance, someone is investigating the anatomy of 
autism. The scientist has done an fMRI study that reveals abnor¬ 
malities in a cortical area in autistic subjects—a bit of brain is 
not functioning properly—and this might help explain the symp¬ 
toms of the disease. But now what? The problem has been iso¬ 
lated, but at a very abstract level. The research has hit a dead end. 

Meanwhile, another scientist is looking at autism from a 
very different perspective, conducting large-scale genetic 
studies that identify a few of the fragments of DNA associ¬ 
ated with the disease. (Autism is one of the most heritable 
psychiatric disorders.) The problem with these efforts is that 
they often highlight obscure genes that haven’t been studied. 
Nobody knows what these genes do, or whether they’re even 
expressed in the brain. As a result, the research stalls and it 
remains completely unclear how this genetic defect might 
lead to the particular problems seen in the fMRIs. 

But now imagine that this scientist has access to the Allen atlas. 
By looking at the map, he should be able to quickly see whether 
any of the genes known to be associated with autism—several 
have already been identified—are expressed in the brain areas 
that appear abnormal in the fMRI scans. This means that the dis¬ 
ease can be pinpointed at a very precise level, reduced to a few 
dysfunctional circuits expressing the wrong set of genes. “That’s 
what having a huge database lets you do,” Allen says. “It becomes 
a tool that will really accelerate the pace of research.” Such a map 
can also help neuroscientists better target their genetic searches. 
Instead of looking at every gene expressed in the brain—according 
to the institute’s research, that may include nearly 80 percent of 
the human genome—they can focus only on those that are present 
in the relevant brain areas. 

Then there’s the mystery of the developing brain. How does some¬ 
thing so complex manage to build itself? The Allen Institute is also 
measuring genetic expression in the mouse brain, from embryo to 
adult, to explore how the orchestra of genes is switched on and off in 
different areas during development. Which snippets of DNA trans¬ 
form the hippocampus into a center of long-term memory? Which 
make the amygdala a warehouse of fear and anxiety? “One of the 
things I’ve come to appreciate about the brain is the importance 
of location,” Allen says. “It’s not just a set of interchangeable parts 
that you can swap in and out. These brain areas are all so distinct, 
and for reasons we can finally begin to understand.” 

There’s something ironic about Allen, cofounder of a software 
empire, funding an exhaustive atlas of our neural hardware. (He 


established the institute with a donation of $100 million.) For 
decades, many cognitive scientists insisted that the physical brain 
was largely irrelevant to the study of the mind. It didn’t matter 
whether the human operating system was running on a real cor¬ 
tex or a set of silicon microchips—the software was everything. 
Given Allen’s background—this was the man who helped develop 
MS-DOS 1.0, after all—he might have been expected to ally with the 
software crowd in the belief that the Is and Os were more impor¬ 
tant than the anatomical details. Instead, Allen decided that our 
operating system could run only on one very particular kind of 
computer. “There are so many intricacies to our brain that won’t 
be understood unless we start to look at the system as a whole,” 
he says. “All these different details don’t operate in isolation. But 
how do they work together to create such a powerful machine?” 


The cavernous and antiseptic main lab on the second 

floor of the Allen Institute is dominated by five big black boxes, each 
the size of a Smart Car. These are robots, specially constructed by 
lab-automation company Tecan. At the center of each is a glass 
window, through which all the action can be observed: A metal 
arm equipped with a series of long plastic pipettes moves end¬ 
lessly back and forth, squirting a variety of liquids onto slices of 
brain. The accompanying mechanical noises—a comforting cho¬ 
rus of squeaks, clanks, and beeps—sound like the androids from 
WALL-E. At the moment, each robot is processing 192 brain slices 
per day, allowing the lab to 
analyze nearly a thousand 
every 24 hours. (Other bots 
perform more specialized 
tasks, like delicately add¬ 
ing glass covers to the tis¬ 
sue samples.) They work 
through the night, continu¬ 
ing to do science while their 
human counterparts sleep. 

Before a single brain was 
dissected, back when the 
atlas was still purely hypo¬ 
thetical, Allan Jones realized 
that the most difficult chal¬ 
lenges wouldn’t be scientific. 

All the necessary tools were 
available, and there were no 
theoretical obstacles. Instead, 

Jones worried about the 
seemingly infinite amount of 
data required. “There really 
was no model for this type of 
project,” he says. “There was 
no earlier map that we were trying to improve or update. And the rea¬ 
son there wasn’t another map was because it didn’t seem possible.” 

What the institute needed was someone who could translate its 
epic ambition into an efficient production process, in which thou¬ 
sands of brain slices would be collected and assessed every day. 
This led Jones to hire Paul Wohnoutka, a former Boeing engineer 
with decades of experience managing complex manufacturing sys- 
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terns. ("I thought a commercial airliner was the most challenging 
thing Fdhelp build,” he says. "I was wrong”) Wohnoutkahas an 
earnest Midwestern demeanor; his speech quickens with excite¬ 
ment when he starts describing the details of his assembly line, 
like the colored barcodes used to classify microscope slides. His 
first priority was to standardize everything so that each slice was 
put through the exact same process, which he detailed in thick 
binders filled with instructions. "Scientists are used to working 
by themselves, so they can get pretty suspicious when you start 
talking about industrialization,” Wohnoutka says. "But all we're 
really doing here is applying some basic principles that manu¬ 
facturing companies learned decades ago. It only seems strange 
because we're making science, not widgets.” 

In biology, most experiments are done in small batches by post¬ 
docs and grad students. That would never work here. Just con¬ 
sider the technical difficulty of mapping the entire brain: Each 
organ must be cut into thin slices that are measured in microns. 
These slices—several thousand per brain—are then immersed in 
a concentrated RNA solution to probe for a specific gene. The basic 
idea is that the RNA will bind to its complement in the brain cells. 
(This is made possible by the interwoven nature of the double 
helix, with one strand automatically attaching to the other.) The 
tissue is then washed with a series of antibodies and chemicals 
that attach to the RNA, causing the molecule to become visible. 
In the Allen Brain Atlas protocol, the cells containing the RNA are 


IT DOESN’T care about making 
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stained a washed-out violet, the color of spilled wine, with higher 
levels of gene expression leading to darker shades. This experi¬ 
mental method is known as in situ hybridization, and it has been 
a staple of bench science for nearly 40 years. But doing it on this 
scale is utterly without precedent, possible only because the insti¬ 
tute perfected its high-throughput protocol. 


There are no robots on the first floor of the Allen Insti¬ 
tute. Instead, it's dominated by a surprisingly antiquated piece of 
furniture. It looks, at first glance, like the card catalog for a vast 
library—large cabinets with hundreds of small, meticulously 
labeled drawers. Opening one triggers a clattering of glass, the 
shifting of microscope slides. Each slide is blank except for what 
appears to be a greasy fingerprint in the center. Not until it's held 
up to the light does the content become clear: The smudge is actu¬ 
ally a sagittal slice of mouse brain. 


These slides—there are more than 
250,000—provided the raw data for the 
mouse brain atlas, the first neural map con¬ 
structed by the institute. While the mouse 
atlas is sometimes described as a mere pre¬ 
cursor to the human version—a way to per¬ 
fect the protocols and show that the robots 
were ready—it's actually been an invalu¬ 
able resource for gaining insight into the 
human brain. After all, natural selection 
is an inveterate tinkerer, and every ani¬ 
mal brain is made out of the same basic 
shopping list of used biological parts. "It 
might be disconcerting for some people 
to think about how much our brain has 
in common with the brains of rodents,” 

Jones says, "but that's just how it is.” 

The mice were exquisitely standardized: 

Only 56-day-old males of the C57BL/6J 
strain were used. To keep track of all the 
samples, the glass slides were labeled 
with unique barcodes identifying where 
in the brain they came from and which genes they were being 
tested for. When scientists want to check a specific slide, they 
simply whip out a handheld barcode reader and all the rele¬ 
vant information instantly appears on a computer 
screen. If it weren't for this data-management sys¬ 
tem, designed by Wohnoutka, the institute would be 
utterly overwhelmed by its own experimental results. 
"The barcodes are just our version of the lab note¬ 
book,” Wohnoutka says. "When you have a million- 
plus samples, you simply can't write stuff out by hand.” 

Once the in situ hybridization protocols were tweaked 
for the Tecan robots, the gene mapping was relatively 
straightforward. The mouse atlas project soon became a 
matter of efficient repetition, as the factory floor churned 
out more than 1,000 slices of mouse brain every 24 hours. 
But the flood of data exceeded the ability of scien¬ 
tists to analyze it. Glass slides started to gather in neglected piles; 
there were too many mouse brains and not enough microscopes 
to study them. "We quickly realized that you can't industrialize 
just one part of the system,” Jones says. "You have to industri¬ 
alize everything, or else you'll be stuck with all this information 
that you can't understand.” 

So the next challenge was finding a way to digitally photo¬ 
graph every slide. Given the output of the lab, it was obvious that 
robotic microscopes would be required. Unfortunately, no such 
technology existed, which meant that the institute had to build 
its own. The researchers rigged 10 Leica 600B microscopes with 
glass-slide loaders, barcode readers, and small computers run¬ 
ning image-analysis software. The machines are mesmerizing to 
watch—the lenses constantly zoom in and out like metal eyes. 
Every two seconds, a new snapshot of a stained brain slice enters 
the atlas. To date, these microscopes have taken more than 85 mil¬ 
lion photographs. 


“The brain is details on top 
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The data then travels downstairs to the massive computer room, 
where rows of hard drives and CPUs are stacked in metal racks 
connected by thick tangles of black wires, like nerve fibers. Two 
20-ton air conditioners make the space sound like a wind tunnel. 
(When the AC briefly failed last year, the room went from 68 to 92 
degrees Fahrenheit in less than 20 minutes.) Once an image enters 
the cluster, an algorithm quantifies billions of individual neurons 
and translates them into a statistical "heat map” of gene expres¬ 
sion. This is the heart of the project, the part that turns the data 
into something that actually looks like an atlas. 

Michael Hawrylycz, director of informatics at the institute, helped 
design the software. Although colleagues often tease Hawrylycz for 
being absentminded and messy—the day I met him, he was wear¬ 
ing his T-shirt inside out and his office was a labyrinth of piles—his 
innovations have allowed the atlas project to classify and catego¬ 
rize the astonishing amount of data. "I make sure scientists can 
find what they're looking for,” he said, before trying in vain to find 
a scientific paper that was lost somewhere on his desk. 

At first, Hawrylycz and others assumed that the most common 
search would be anatomical—in other words, that scientists would 
use the atlas to see which genes were expressed in a particular brain 
area, like the hippocampus. However, the unexpected complexity of 
the brain meant that such broad searches returned way too much 
information; the old boundaries were suddenly useless. 

This led Hawrylycz and his team to invent a new set of search tools. 
First, they divided the mouse brain into 53,000 voxels, or microscopic 
cubes. This enabled scientists to quickly figure out the most impor¬ 
tant genes in that bit of brain, since they could see which were most 
highly expressed. They could also compare the gene expression pat¬ 
terns of various voxels to one another. Do you want to know what other 
brain area most resembles a particular circuit of layer-5 neurons in 
the left cerebral cortex? Just click on the circuit and a colorful map 
is superimposed on the mouse brain. The dark red areas represent 


voxels that are similar, while navy 
blue signifies an area expressing a 
very different set of genes. (Imag¬ 
ine if Google Maps let you compare 
any street in Seattle with every 
other street in every other city in 
the world for thousands of vari¬ 
ables and you can begin to under¬ 
stand the power of such a tool.) “We 
call it an 'unbiased' spatial search, 
because it allows you to look past 
these old anatomical maps and pull 
out all sorts of unexpected correla¬ 
tions,” Hawrylycz says. “The goal is 
to let people make their own maps.” 

This means that once the human 
atlas is complete, a scientist study¬ 
ing autism or Alzheimer's or human 
intelligence will be able to quickly 
generate a snapshot of the brain 
that reflects the specific genes 
they're interested in. 

In January 2007, after four years of high-throughput experi¬ 
ments and painstaking programming (and a cost of $45 million), 
the institute published a Nature paper describing the methods 
and results of the mouse atlas. (When the project was completed 
on time and under budget, the British medical journal The Lan¬ 
cet compared Allen's venture with his former Microsoft part¬ 
ner's plan to cure malaria: The headline read “paul allen i, 
bill gates o.”) The entire database was made available for free 
online at brain-map.org. 

“The atlas has become an essential tool for the field very quickly,” 
says Susumu Tonegawa, a Nobel laureate and professor of neuro¬ 
science at MIT. He relies on the maps when creating “knockout” 
strains of mice—rodents that are missing a specific set of neural 
genes. “These are animals that at first appear normal,” Tonegawa 
says, “but when you look closer you notice that they have deficits in 
learning and memory depending on what you have interfered with.” 
By determining where each of these deleted genes is expressed in 
the mouse atlas, Tonegawa can quickly identify the circuit of cells 
he erased, which shows him exactly which parts of the brain were 
affected by the genetic mutation. “I can see what is broken,” he 
says, “and that lets me understand how it works.” 


One unexpected —even disheartening—aspect 

of the Allen Institute's effort is that although its scientists have 
barely begun their work, early data sets have already demon¬ 
strated that the flesh in our head is far more complicated than 
anyone previously imagined. 

The brain might look homogenous to the naked eye, but it's actually 
filled with an array of cell types, each of which expresses a distinct set 
of genes depending on its precise location. Consider the neocortex, 
the so-called CPU of the brain: Scientists assumed for decades that 
most cortical circuits were essentially l continued on page ns 





















The scene of the crime: The Diamond District, Antwerp, Belgium. 
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The getaway: Just off the E19 motorway, headed toward Brussels. 
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Leonardo 

Notarbartolo strolls into the prison visiting room trailing a guard as if the guy were 
his personal assistant. The other convicts in this eastern Belgian prison turn to look. 
Notarbartolo nods and smiles faintly, the laugh lines crinkling around his blue eyes. 
Though he's an inmate and wears the requisite white prisoner jacket, Notarbartolo 
radiates a sunny Italian charm. A silver Rolex peeks out from under his cuff, and a ver¬ 
tical strip of white soul patch drops down from his lower lip like an exclamation mark. 


In February 2003, Notarbartolo was arrested 
for heading a ring of Italian thieves. They were 
accused of breaking into a vault two floors 
beneath the Antwerp Diamond Center and 
making off with at least $100 million worth 
of loose diamonds, gold, jewelry, and other 
spoils. The vault was thought to be impen¬ 
etrable. It was protected by 10 layers of 
security, including infrared heat detectors, 
Doppler radar, a magnetic field, a seismic 
sensor, and a lock with 100 million possi¬ 
ble combinations. The robbery was called 
the heist of the century, and even now the 
police can't explain exactly how it was done. 

The loot was never found, but based on cir¬ 
cumstantial evidence, Notarbartolo was sen¬ 
tenced to 10 years. He has always denied having 
anything to do with the crime and has refused 
to discuss his case with journalists, preferring 
to remain silent for the past six years. 

Until now. 

Notarbartolo sits down across from me at 
one of the visiting room's two dozen small 
rectangular tables. He has an intimidating 
reputation. The Italian anti-Mafia police con¬ 
tend he is tied to the Sicilian mob, that his 
cousin was tapped to be the next the capo 
dei capi —the head of the entire organiza¬ 
tion. Notarbartolo intends to set the record 
straight. He puts his hands on the table. He 
has had six years to think about what he is 
about to say. 

"I may be a thief and a liar," he says in 
beguiling Italian-accented French. "But I am 
going to tell you a true story." . 


IT WAS FEBRUARY 16, 2003— A CLEAR, FROZEN 
Sunday evening in Belgium. Notarbartolo 
took the E19 motorway out of Antwerp. In 
the passenger seat, a man known as Speedy 
fidgeted nervously, damp with sweat. Notar¬ 
bartolo punched it, and his rented Peugeot 
307 sped south toward Brussels. They hadn't 
slept in two days. 

Speedy scanned the traffic behind them in 
the side-view mirror and maintained a tense 
silence. Notarbartolo had worked with him 
for 30 years—they were childhood buddies— 
but he knew that his friend had a habit of com¬ 
ing apart at the end of a job. The others on the 
team hadn't wanted Speedy in on this one— 
they said he was a liability. Notarbartolo could 
see their point, but out of loyalty, he defended 
his friend. Speedy could handle it, he said. 

And he had. They had executed the plan 
perfectly: no alarms, no police, no problems. 
The heist wouldn't be discovered until guards 
checked the vault on Monday morning. The 
rest of the team was already driving back to 
Italy with the gems. They'd rendezvous out¬ 
side Milan to divvy it all up. There was no rea¬ 
son to worry. Notarbartolo and Speedy just 
had to burn the incriminating evidence sitting 
in a garbage bag in the backseat. 

Notarbartolo pulled off the highway and 
turned onto a dirt road that led into a dense 
thicket. The spot wasn't visible from the high¬ 
way, though the headlights of passing cars 
fractured through the trees. Notarbartolo 
told Speedy to stay put and got out to scout 
the area. 


He passed a rusty, dilapidated gate that 
looked like it hadn't been touched since the 
Second World War. It was hard to see in the 
dark, but the spot seemed abandoned. He 
decided to burn the stuff near a shed beside 
a small pond and headed back to the car. 

When he got there, he couldn't believe what 
he was seeing. Speedy had 
lost it. The contents of the 
garbage bag was strewn 
amongst the trees. Speedy 
was stomping through the 
mud, hurling paper into the 
underbrush. Spools of video¬ 
tape clung to the branches 
like streamers on a Christ¬ 
mas tree. Israeli and Indian 
currency skittered past a 
half-eaten salami sandwich. The mud around 
the car was flecked with dozens of tiny, glitter¬ 
ing diamonds. It would take hours to gather 
everything up and burn it. 

“I think someone's coming," Speedy said, 
looking panicked. 

Notarbartolo glared at him. The forest was 
quiet except for the occasional sound of a car 
or truck on the highway. It was even possible 
to hear the faint gurgling of a small stream. 
Speedy was breathing fast and shallow—the 
man was clearly in the midst of a full-blown 
panic attack. 

"Get back in the car," Notarbartolo ordered. 
They were leaving. Nobody would ever find 
the stuff here. 

The job was done. . 


PATRICK PEYS AND AGIM DE BRUYCKER 

arrived at the Diamond Center the next morn¬ 
ing. They had just received a frantic call: The 
vault had been compromised. The subterra¬ 
nean chamber was supposed to be one of the 
most secure safes in the world. Now the foot- 
thick steel door was ajar, and more than 100 
of the 189 safe-deposit boxes had been busted 
open. Peys and De Bruycker were stunned. 
The floor was strewn with wads of cash and 
velvet-lined boxes. Peys stepped on a dia¬ 
mond-encrusted bracelet. It appeared that 
the thieves had so much loot, they simply 
couldn't carry it all away. 

Peys and De Bruycker lead the Diamond 
Squad, the world's only specialized dia- 




Leonardo Notarbartolo was part of a five- 
man team behind the heist of the century. 



mond police. Their beat: the labyrinthine 
Antwerp Diamond District. Eighty percent 
of the world's rough diamonds pass through 
this three-square-block area, which is under 
24-hour police surveillance and monitored 
by 63 video cameras. About $3 billion worth 
of gem sales were reported here in 2003, but 
that's not counting a hidden world of hand¬ 
shake deals and off-ledger transactions. Busi¬ 
ness relationships follow the ancient family 
and religious traditions of the district's domi¬ 
nant Jewish and Indian dealers, known as dia- 
mantaires. In 2000, the Belgian government 
realized it would require a special type of cop 
to keep an eye on things and formed the squad. 
Peys and De Bruycker were the first hires. 

De Bruycker called headquarters, asking for 
a nationwide alert: The Antwerp Diamond Cen¬ 
ter had been brazenly robbed. Then he dialed 
Securilink, the vault's alarm company. 

“What is the status of the alarm?" he 
asked. 

“Fully functional," the operator said, check¬ 
ing the signals coming in from the Diamond 
Center. “The vault is secure." 

“Then how is it that the door is wide 
open and I'm standing inside the vault?" 
De Bruycker demanded, glancing at the dev¬ 
astation all around him. 

He hung up and looked at Peys. They were 
up against a rare breed of criminal. , 


o 

^Lir^^BOUT 18 MONTHS EARLIER, IN 
the summer of 2001, Leonardo Notarbar¬ 
tolo sipped an espresso at a cafe on Hov- 
eniersstraat, the diamond district's main 
street. It was a cramped, narrow place with a 
half-dozen small tables, but from the corner 
by the window Notarbartolo could look out on 
the epicenter of the world's diamond trade. 
During business hours, Hasidic men wearing 
broad-brimmed hats hurried past with satch¬ 
els locked to their wrists. Armored cars idled 
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tensely while burly couriers with handguns 
wheeled away small black suitcases. There 
were Africans in bright blue suits, Indian mer¬ 
chants wearing loupes around their necks, 
and bald Armenians with reading glasses 
pushed up on their mottled heads. 

Billions of dollars in diamonds pass by the 


cafe's window. During the day, they travel 
from office to office in briefcases, coat pock¬ 
ets, and off-the-shelf rollies. At night, all those 
gems are locked up in safes and underground 
vaults. It's one of the densest concentrations 
of wealth in the world. 

It's also a thief's paradise. In 2000, Notar¬ 
bartolo rented a small office in the Diamond 
Center, one of the area's largest buildings. He 
presented himself as a gem importer based 
in Turin, Italy, and scheduled meetings with 
numerous dealers. He bought small stones, 
paid cash, dressed well, and cheerfully man¬ 
gled the French language. The dealers prob¬ 
ably never knew that they had just welcomed 
one of the world's best jewel thieves into 
their circle. 

By his own account, Notarbartolo had 
pulled off dozens of major robberies by 2000. 
It wasn't just about the money anymore. He 
stole because he was born to be a thief. He still 
remembers every detail of his first robbery. 
It was 1958—he was 6. His mother had sent 
him out for milk, and he came back with 5,000 
lira—about $8. The milkman had been asleep, 
and young Leo rifled through his drawers. His 
mother beat him, but it didn't matter. He had 
found his calling. 

In elementary school, he filched money 
from his teachers. As a teenager, he stole cars 
and learned to pick locks. In his twenties. 










he devoted himself Antwerp’s Diamond 

District conceals 
to the study of peo- a hidden world of 

pie, tracking jewelry handshake deals, 

salesmen around 

Italy for weeks just to understand their habits. 
In his thirties, he began to assemble teams of 
thieves, each with their own specialty. He knew 
lock-picking experts, alarm aces, safecrackers, 
guys who could tunnel under anything, and a 
man who could scale the sleek exteriors of office 
buildings. Each job brought a different mix of 
thieves into play. Most, including Notarbartolo, 
lived in or near Turin, and the group came to be 
known as the School of Turin. 

Notarbartolo's specialty was charm. Acting the 
part of the jolly jeweler, he was invited into offices, 
workshops, and even vault rooms to inspect mer¬ 
chandise. He would buy a few stones and then, 
a week or a month later, steal the target's entire 
stock in the middle of the night. 

Antwerp provided a wealth of opportunity and 
a good place to fence hot property. A diamond 
necklace stolen in Italy could be dismantled and 
its individual gems sold for cash in Antwerp. He 
came to town about twice a month, stayed a few 
days at a small apartment near the Diamond Dis¬ 
trict, then drove home to his wife and kids in the 
foothills of the Alps. 

When he had stolen goods to sell, he dealt with 
only a few trusted buyers. Now, as he finished his 
espresso, one of them—a Jewish dealer—came 
in and sat down to chat. 

"Actually, I want to talk to you about some¬ 
thing a little unusual," the dealer said casually. 
"Maybe we could walk a little?" 

They headed out, and once they were clear of 
the district, the dealer picked up the conversa¬ 
tion. His tone had changed however. The casu¬ 
alness was gone. 

"Pd like to hire you for a robbery," he said. "A 
big robbery." , 

+ 

AGREEMENT WAS STRAIGHTFORWARD. 

For an initial payment of 100,000 euros, 
Notarbartolo would answer a simple question: 
Could the vault in the Antwerp Diamond Cen¬ 
ter be robbed? 

He was pretty sure the answer was no. He 
was a tenant in the building and rented a safe- 
deposit box in the vault to secure his own stash. 
He viewed it as the safest place to keep valuables 
in Antwerp. But for 100,000 euros, he was happy 
to photograph the place and show the dealer 
how daunting it really was. 

So he strolled into the Diamond District with a 
pen poking out of his breast pocket. At a glance, it 
looked like a simple highlighter, but the cap con- 









The Target 


The Antwerp Diamond Center vault 
was protected by 10 layers of security. 


miminE 


COMBINATION DIAL (0-99) 
KEYED LOCK 

SEISMIC SENSOR (BUILT-IN) 
LOCKED STEEL GRATE 
MAGNETIC SENSOR 
EXTERNAL SECURITY CAMERA 


7. KEYPAD FOR DISARMING SENSORS 

8. LIGHT SENSOR 

9. INTERNAL SECURITY CAMERA 

10. HEAT/MOTION SENSOR (APPROXIMATE LOCATION) 


tained a miniaturized digital camera capable 
of storing 100 high-resolution images. Pho¬ 
tography is strictly limited in the district, but 
nobody noticed Notarbartolo's pencam. 

He began his reconnaissance at the police 
surveillance booth on the Schupstraat, a street 
leading into the center of the district. Behind 
the booth's bulletproof glass, two officers 
monitored the area. The three main blocks 
of the district bristled with video cameras: 
Every inch of street and sky appeared to be 
under watch. The booth also contained the 
controls for the retractable steel cylinders 
that are deployed to prevent vehicular access 
to the district. As Notarbartolo walked past, 
he began taking pictures. 

He headed toward the Diamond Center 
itself, a gray, 14-story, fortresslike building 
on the south end of the district. It had a private 
security force that operated a nerve center 
located at the entrance. Access was blocked by 
metal turnstiles, and visitors were questioned 
by guards. Notarbartolo flashed his tenant ID 
card and breezed through. His camera cap¬ 
tured crisp images of everything. 


He took the elevator, descending two 
floors underground to a small, claustropho¬ 
bic room—the vault antechamber. A 3-ton 
steel vault door dominated the far wall. It 
alone had six layers of security. There was a 
combination wheel with numbers from 0 to 
99. To enter, four numbers had to be dialed, 
and the digits could be seen only through a 
small lens on the top of the wheel. There were 
100 million possible combinations. 

Power tools wouldn't do the trick. The door 
was rated to withstand 12 hours of nonstop 
drilling. Of course, the first vibrations of a 
drill bit would set off the embedded seismic 
alarm anyway. 

The door was monitored by a pair of abut¬ 
ting metal plates, one on the door itself and 
one on the wall just to the right. When armed, 
the plates formed a magnetic field. If the door 
were opened, the field would break, trigger¬ 
ing an alarm. To disarm the field, a code had 
to be typed into a nearby keypad. Finally, 
the lock required an almost-impossible-to- 
duplicate foot-long key. 

During business hours, the door was actu¬ 


ally left open, leaving only a steel grate to 
prevent access. But Notarbartolo had no 
intention of muscling his way in when peo¬ 
ple were around and then shooting his way 
out. Any break-in would have to be done at 
night, after the guards had locked down the 
vault, emptied the building, and shuttered the 
entrances with steel roll-gates. During those 
quiet midnight hours, nobody patrolled the 
interior—the guards trusted their techno¬ 
logical defenses. 

Notarbartolo pressed a buzzer on the steel 
grate. A guard upstairs glanced at the video¬ 
feed, recognized Notarbartolo, and remotely 
unlocked the steel grate. Notarbartolo stepped 
inside the vault. 

It was silent—he was surrounded by thick 
concrete walls. The place was outfitted with 
motion, heat, and light detectors. A security 
camera transmitted his movements to the 
guard station, and the feed was recorded on 
videotape. The safe-deposit boxes themselves 
were made of steel and copper and required 
a key and combination to open. Each box had 
17,576 possible combinations. 



















































































































Notarbartolo went through the 
motions of opening and closing his 
box and then walked out. The vault 
was one of the hardest targets he'd 
ever seen. 


NOTARBARTOLO LEANS TOWARD 

me in the Belgian prison and asks 
if I have any questions so far. It is a 
rare break in his fast-moving mono¬ 
logue. There is a sense of urgency. He 
is allotted only one hour of visiting 
time per day. 

"You're telling me that the heist 
was organized by an Antwerp dia¬ 
mond dealer/' I say. 

"Bravo," he replies, smiling. 
"What about your cousin?" 

His smile disappears. 
Notarbartolo was born in Palermo, 
Sicily, and members of his extended 
family have long been dogged by 
accusations of Mafia connections. 
Those accusations reached a cre¬ 
scendo last year when anti-Mafia 
police arrested Notarbartolo's cousin 
Benedetto Capizzi, claiming he was 
about to become the new leader 
of the Sicilian Mafia. Notarbartolo 
says the Italian authorities traveled 
to Belgium soon after the heist to 
question him about Capizzi's pos¬ 
sible role in the robbery. If there is 
an organized-crime link, Notarbar¬ 
tolo might be inventing a story about the 
Jewish diamond dealer to distract attention 
from what really happened. 

Notarbartolo scoffs at this idea and insists 
that his cousin had nothing to do with the 
heist. The reality, Notarbartolo says, is that 
he thought the vault was impregnable. He 
didn't believe it could be robbed until the 
dealer went to extraordinary lengths to prove 
him wrong. 

I 

IT TOOK FIVE MONTHS FOR THE DIAMOND 

dealer to call back after Notarbartolo told him 
the heist was impossible. He had even given 
him the photographs to prove it. Notarbar¬ 
tolo thought that would be the end of it, but 
now the dealer wanted to meet at an address 
outside Antwerp. When Notarbartolo arrived, 
the dealer was waiting for him in front of an 
abandoned warehouse. 

“I want to introduce you to some people," he 
said, unlocking the battered front door. 

Inside, a massive structure was covered 
with black plastic tarps. The dealer pulled back 


a corner and they ducked underneath. 

At first, Notarbartolo was confused. He 
seemed to be standing in the vault antecham¬ 
ber. To his left, he saw the vault door. He was 
inside an exact replica of the Diamond Cen¬ 
ter's vault level. Everything was the same. 
As far as Notarbartolo could tell, the dealer 
had reconstructed it based on the photo¬ 
graphs he had provided. Notarbartolo felt 
like he had stepped into a movie. 

Inside the fake vault, three Italians were 
having a quiet conversation. They stopped 
talking when they saw the dealer and Notar¬ 
bartolo. The dealer introduced them, though 
Notarbartolo refuses to reveal their names, 
referring to them only by nicknames. 

The Genius specialized in alarm systems. 
According to the dealer, he could disable any 
kind of alarm. 

"You can disable this?" Notarbartolo asked, 
pointing at the replica vault. 

"I can disable most of it," the Genius said 
with a smile. "You're going to have to do one 
or two things yourself, though." 

The tall, muscular man was the Monster. He 
was called that because he was monstrously 
good at everything he did. He was an expert 
lock picker, electrician, mechanic, and driver 
and had enormous physical strength. Every¬ 
body was a little scared of him, which was 
another reason for the nickname. 

The King of Keys was a quiet older man. 
His age set him apart from the others—he 


x x 


During the 
quiet midnight 
hours, the 
Diamond Center 
became a silent 
fortress. 
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looked like somebody's grandfather. The dia¬ 
mond dealer said that the wizened locksmith 
was among the best key forgers in the world. 
One of his contributions would be to dupli¬ 
cate the nearly impossible-to-duplicate foot- 
long vault key. 

"Just get me a clear video of it," the man 
told Notarbartolo. "I'll do the rest." 

"That's not so easy," Notarbartolo pointed 
out. 

The King of Keys shrugged. That wasn't 
his problem. 

"Don't worry," the Genius said. "I'll help." 


IN SEPTEMBER 2002, A GUARD STEPPED 
up to the vault door and began to spin the 
combination wheel. It was 7 am. He was right 
on schedule. 

Directly above his head and invisible behind 
the glare of a recessed light, a fingertip-sized 
video camera captured his every move. With 
each spin, the combination came to rest on a 
number. A small antenna broadcast the image. 
Nearby, in a storage room beside the vault, an 
ordinary-looking red fire extinguisher was 
strapped to the wall. The extinguisher was 
fully functional, but a watertight compart¬ 
ment inside housed electronics that picked 
up and recorded the video signal. 

When the guard finished dialing the combi¬ 
nation, he inserted the vault's key. The video 
camera recorded a sharp image of it before it 
disappeared inside the keyhole. 

He spun the handle, and the vault door 
swung open. 

I 

HURSDAY MORNING, FEBRUARY 13, 
2003. Two days before the heist. The thud- 
thud-thud of a police helicopter beat over a 
convoy of police cars escorting an armored 
truck through the heart of Antwerp. They blew 
past posters of Venus Williams—she was due 
in town to compete in the Proximus Diamond 
Games tennis tournament. 

The escorts bristled with firepower. They 
belonged to a special diamond-delivery pro¬ 
tection unit, and each cop carried a fully auto¬ 
matic weapon. Their cargo: De Beers' monthly 
shipment of diamonds, worth millions. 

De Beers is the world's largest diamond¬ 
mining company. In 2003, it controlled 55 
percent of the global diamond supply and 
operated mines in South Africa, Namibia, and 
Botswana, among others. The rough, unpol¬ 
ished gems were flown to London, where they 
were divided and placed in 120 boxes—one 
for each official De Beers distributor, many of 
which were headquartered in Antwerp. 

Every month, Antwerp's share of the boxes 
was flown into Belgium and transferred to a 
Brinks armored truck. Once the truck's doors 
slammed shut, the convoy sped away, sirens 
wailing. The vehicles rocketed past the guard 
gate at the entrance of the district, and the 
giant metal cylinders rose out of the ground 
behind them, blocking any further automo¬ 
tive access. 

The armed escorts fanned out on foot 
around the armored truck to form a perim¬ 
eter. No one was l continued on page 120 










The Terminator (1984) 


Terminator 2: Judgment Day (1991) 


Four movies, 20 
comic book series, 
one TV show, count¬ 
less action figures. 

Why the Terminator 
franchise can f t 
be stopped. 


►► It’s back. Naturally. That's what Terminators do, after all: They come back. You shoot 
them. They get up. They're dependable that way, even honorable. Gumpishly innocent, 
too—they kill dutifully, dispassionately, without malice. (And they run like Forrest: flat-out and 
stiff-armed.) They're even kind of old-fashioned—or as old-fashioned as cybernetic assassins from 
the future can be. These new-model droids they've got nowadays—the Cylons from Sci Fi Channel's 
Battlestar Galactica, the sentient programs from The Matrix— they're practically indistinguishable 
from humans. But Terminators are more like '50s robots: prone to speaking in monotone, strangely 
unable to master normal human neck-swiveling, and adept at the thousand-yard stare. These are 
union-made, working-class killing machines. They just punch in and whatever happens happens. 1 The 






Terminator 3: Rise of the Machines (2003) A Terminator: The Sarah Connor Chronicles (2008) 


Terminator Salvation (2009) 


Rise of the Machines 


same could be said for the 25-year-old Terminator franchise, a science-fiction workhorse jerry-rigged 


from used but sturdy parts (a Harlan Ellison concept here, a Phil Dick theme there) and beloved by 
bazillions for its unfussiness, its jeeplike versatility, and its simple trudging perseverance in the 
face of plot holes, cast changes, and long years between installments. In May, a fourth movie, aptly 
subtitled Salvation, promises to reboot the whole darned robocalypse and lay the groundwork for 
two more films that should take us through at least 2013. ^ We’ll never turn up our nose at a brand- 
new, planned-out Terminator trilogy—fresh helpings of crushed skulls and battling bots, huzzah! 
But a word to the film’s mono-monikered director, McG: It’s the saga’s lack of a mapped-out, mul¬ 
tiplatform, multipicture mythos (a la Star Wars') that’s actually Terminator’s greatest strength. ► 


From far left: Arnold 
Schwarzenegger as 
a model T-800, Robert 
Patrick as a T-1000, 
Kristanna Loken as 
a T-X, Summer Glau 
as the model known 
as Cameron, and the 
stripped-down T-600. 









Abandoned by its creator after two smashing 
yet ideologically divergent chapters (the first 
a Reagan-era meditation on the inevitability of 
human self-destruction, the second a post-Cold 
War adventure where there's "no fate but what we 
make") and eventually auctioned in the wake of 
its producers' bankruptcy. Terminator survived 
to spawn yet another film, a TV series, books, 
comics, heaps of merch, and an attraction at Uni¬ 
versal Studios theme parks. All of this with no 
blueprint or business plan, in a media jungle so 
complex nothing can be left to chance—there's 
no fate but what we make. How is that possible? 


►► It’s possible because of Termina¬ 
tors themselves. They're the draw here. 
Like many beloved phenomena—penicillin, the 
Internet, Letterman—they're not planned. They 
just happen , and they are awesome. Their pro¬ 
gramming is refreshingly simple: Destroy. Occa¬ 
sionally protect. And, when necessary, quip. 
These basic directives trump everything, even 
the time-tangled narrative, a story so contorted 
and paradox-laden it could induce scoliosis in a 
Mobius loop: In a not-so-distant future, where civ¬ 
ilization has been nuked by intelligent machines, 
the leader of the human resistance, John Connor, 
sends a fellow soldier back through time to 1984 
to protect his future mother, Sarah, from a robotic 
assassin—a Terminator programmed to eliminate 



across time, to engineer your own birth—that is so awesome.) Meanwhile, the Terminator sent back 
by the globe-killing AI is also on self-fathering duty: It unwittingly leaves a bread-crumb trail of super- 
sophisticated scrap that leads human engineers directly to the creation of... the globe-killing AI. "God," 
sighs Sarah at the end of 77, "a person could go crazy thinking about this." That's the principal lesson from 


Connor before he's even bom. (Dick Cheney wasn't 
the first cyborg to devise a doctrine of preemptive 
defense.) But that's just half the soldier's mission; 
the other half, the half Connor doesn't tell him 
about, is to sire Connor by having sweaty terror 
sex with Sarah in a grungy motel. (Pimping your 
best friend to your once-and-future mom, from 


The Terminator : Don't think. Run. "Come with me," goes another trademark line, "if you want to live!" 

Yes, it's all pretty clunky if you stop to think about it. (Which you absolutely should not, at the risk 
of insanity.) But, hey, we like the clunk. We like the cheesy demon-red eyes, sunk into that gleaming 
metal skull. We like the lumbering. We like the pre-CG, John Carpenter-esque, irreplaceably physi¬ 
cal heft of it all. If we're gonna fight machines, let's fight machines , big shiny ones, and let's fight 'em 
for real, here on the physical plane. And if we're gonna travel through time, let's do it naked. (Don't 
worry! The laws of time and space dictate that we will land near a leather jacket—and in our size, too!) 


THE ACCIDENTAL 
FRANCHISE 

In October1984, 
a low-budget 
techno-thriller 
starring that 
funny-accented 
bodybuilderfrom 
Conan the Barbarian 
became a runaway 
hit. The Terminator 
has since morphed 
intoamultibillion- 
dollar global enter¬ 
prise that includes 
every type of media 
and merchandise 
imaginable—from 
roller coasters to 
boxer shorts. Here’s 
how a killing machine 
evolved into a killer 
franchise. 

—Erik Malinowski 



1984 

The Terminator debuts, directed by 
James Cameron and coproduced 
by his future wife, Gale Anne 
Hurd, and Hemdale Films. Made 
for $6.4 million, the film pulls in 
$78 million worldwide. Meanwhile, 
the first wave of novelizations hits 
bookstores, and a franchise is born. 


1990 

The first Termina tor videogame for 
PCs hits the streets, sparking more 
than two dozen iterations across a 
wide array of consoles. Flush with 
Rambo dough, indie film studio 
Carolco Pictures acquires Hemdale’s 
rights for a film follow-up. Cameron 
signs on to direct. 


1988 

The first Terminator-based comic— 
a 17-issue run by NOW Comics— 
is published. Some of the series’ 
subplots are silly—a village filled with 
T-800 bakers, cops, and nuns?—but 
NOW later releases Terminator: The 
Burning Earth, award-winning artist 
Alex Ross’ first published work. 















Terminators 

are refreshingly 

simple* Destroy. 

Occasionally 

protect. And, when 

necessary, quip. ■ ■ ■ 


►► When an obsolete design sticks around, it's 
for a reason. Sure, we marvel at the new models— 
the liquid-metal T-1000 from T2, more mercurial than Jer¬ 
emy Piven and a certified visual wonder in 1991; Kristanna 
Loken's slinky, Transformer-ish T-X in T3 } who wreaked 
the same carnage Arnold did in his prime, only back¬ 
ward and in heels; Summer Glau's Cameron in TV's The 
Sarah Connor Chronicles, the first cyborg to look like she 
could credibly front a Canadian indie-rock band. But the 
secret of their success is the same as Arnold's: implacabil¬ 
ity. Bells and missiles aside, we want the same unblinking 
Asperger's case—the flesh of the face half-ripped away to 
reveal the silvery endoskeleton beneath—shooting its way 
calmly through a mall in steady pursuit of a target or jerk¬ 
ing expressionlessly as the LAPD pesters it with yet another fruitless fusillade. Terminator Sal¬ 
vation aims to dispense with the fleshy sheath and show us the Full Clunky, but the principle is 
the same: Dodging bullets is fine for a while, but in the long run aren't you more interested in 
(and terrified by) the guy who just takes it? Who. Just. Keeps. On. Coming? Maybe that's why 
we like 'em so damn much. Maybe that's why Terminator is so hard to kill, —scott brown 



Christian Bale plays 
John Connor, leader of 
the human resistance, 
in the upcoming 
Terminator Salvation. 



73; IT'S NOT THAT BAD 


^ Terminator 3: Rise of the Machines 
has long been derided as a pump¬ 
priming political exercise for the then- 
future Governator, cleverly disguised as a 
109-minute Toyota commercial. But c’mon, 
a campy Arnie and rampant product place¬ 
ment aren’t new to this franchise. (There 
was more Pepsi flowing in 72than in the 
theater lobby.) Sure, The Terminator and 
its follow-up are solid, but T3 deserves 
some love, too. For starters, it stars the best 
actors in the trilogy. (Nick Stahl and Claire 
Danes, as predestined lovebird rebels John 
Connor and Kate Brewster, can at least 
claim careers outside of T3.) Then there are 
the key robot upgrades, specifically a Ter- 
minatrix with enlargeable cyborg breasts. 
(Thankyou, Kristanna Loken!) ^ Plus, 

T3 hits its crowd-pleasing marks: Silly 
clothing-acquisition scenario? Check. 

Sassy catchphrases? Talk to the hand! Killer 
special f/x? The best of the franchise. But 
director Jonathan Mostow shows elegant 
restraint in his vision of Judgment Day, a 
scene we’d been waiting nearly 20 years to 
see. When the nukes fly, our view is of a red 
barn, framed by the smoke trails of Earth- 
bound missiles, then a shot from space. It’s 
a moment of quiet awe and, in retrospect, 
eerily similar to the robot attack on planet 
Caprica in BSG. But don’t get me started on 
those gods damn toasters. —Scott Dadich 



1991 

Terminator 2: Judgment Day— 
at $100 million, then the most 
expensive production in Hollywood 
history—is thetop-grossing movie 
of the year, eclipsing $200 million in 
the US and $520 million worldwide. 



1992 

7'2-mania is in full swing. Metallic 
T-800 skulls show up on backpacks, 
boxer shorts, lunch boxes, and 
cubicle walls as licensees like Kenner 
and MacFarlane Toys see total sales 
for Terminator- related merchandise 
climb into the nine-digit range. 


1995 

Thanks to pricey flops like Cutthroat 
Island and Showgirls, Carolco 
files for bankruptcy. Because the 
company owns half theTerminator 
rights, suddenly the franchise’s 
future is uncertain. 


1996 

T2 3-D: Battle Across Time, a 
12-minute theme-park attraction, 
opens at Universal Studios in Orlando. 
One of the priciest ($60 million) and 
most complex attractions ever, it’s 
codirected and written by Cameron 
and features original performances 
by all of 72’s principal actors. 
























1997 

Producers Andrew Vajna and Mario 
Kassar pay $8 million at auction 
forCarolco’s half of the rights to 
Terminator and, later, fork out an 
additional $7 million to acquire 
Hurd’s half. The third installment of 
Terminator lurches forward—minus 
Cameron, who passes on directing. 


2003 

Director Jonathan Mostow 
spends a whopping $187 million 
to make Terminator 3: Rise of the 
Machines. It makes a modest 
$44 million on opening weekend, 
but its ultimate box-office gross 
lifts the film franchise’s total to 
$1 billion worldwide. 


2007 

Privately owned Halcyon buys all 
Terminator rights from Vajna and 
Kassar for an undisclosed amount. 
After suing MGM for holding up 
production on a sequel, it signs a deal 
with Warner Bros. Charlie’s Angels 
director McG is tapped to helm74, the 
first installment of a new trilogy. 


2008 

Fox’s The Sarah Connor Chronicles, 
starring Lena Headey, Thomas 
Dekker, and Summer Glau, debuts 
to 18.3 million viewers. It's a critical 
darling but struggles for ratings and 
is hobbled by the Writers Guild strike. 
Nonetheless, Fox renews the series 
foranotherseason. 










74; PLEASE DON’T SUCK 


james cameron reveals what inspired TheTerminator, 
why Arnold Schwarzenegger made a terrible robot, and how, 
in the end, the machines will have the last laugh. 


Cameron with Linda Hamilton 
on the set of The Terminator in 1984. 


I first remember being aware of geopolitics during the Cuban missile crisis. When I was 7 
or 8,1 found a pamphlet for fallout shelters on the coffee table in my family’s house in Ontario, and 
I remember thinking, “What’s this about?” I had the sudden sensation that my coddled existence 
was a facade. Something dark and terrifying lurked behind it. ^ I’ve been fascinated ever since by our 
human propensity for dancing on the edge of the apocalypse. So when I wrote the first Terminator 
outline around 1982,1 was just working out my childhood stuff. It was also born out of the science 
fiction movies and literature I grew up with. For the most part, they were warnings—about technol¬ 
ogy, about science, about the military and the government. You couldn’t escape those themes or the 
fear of nuclear holocaust. ^ The idea of a hit man from the future trying to change past events was 
certainly not new. What I thought was cutting-edge was deciding to not have the Terminator be a 
guy in a robot suit. That’s how it was typically done. But a flesh-covered endoskeleton? That was new. 
So for me it was all about how we could develop stop-motion animation and puppetry to create a 
true robotic endoskeleton. The team at visual-effects house Stan Winston Studio jumped into it and 
made it work. ^1 Casting Arnold Schwarzenegger as our Terminator, on the other hand, shouldn’t 
have worked. The guy is supposed to be an infiltration unit, and there’s no way you wouldn’t spot a 
Terminator in a crowd instantly if they all looked like Arnold. It made no sense whatsoever. But the 
beauty of movies is that they don’t have to be logical. They just have to have plausibility. If there’s 

a visceral, cinematic thing happening that the 
. &v< audience likes, they don’t care if it goes against 
what’s likely. ^ I don’t think anything resembling 
The Terminator is really going to happen. There 
certainly aren’t going to be genocidal wars waged 
by machines a few generations from now. The 
stories function more on a symbolic level, and 
that’s why people key into them. They’re about 
us fighting our own tendency toward dehuman¬ 
ization. When a cop has no compassion, when a 
shrink has no empathy, they’ve become machines 
in human form. Technology is changing the whole 
fabric of social interaction. We’re absorbing our 
machines in a symbiotic way, evolving to become 
one with our own devices, and that’s going to con¬ 
tinue indefinitely. * I kind of turned my back on the 
Terminator world when there was early talk about 
a third film. I’d evolved beyond it. I don’t regret 
that, but I have to live with the consequence, 
which is that I keep seeing it resurrected. I’m not 
involved in Terminator Salvation. I’ve never read 
the script. I’m sure I’ll be paying 10 bucks to see 
it like everybody else. * Meanwhile, the original 
film was recently selected for preservation by the 
National Film Registry. So there’s a good possibil¬ 
ity that when the machines actually do take over 
someday, The Terminator will still be in existence. 
And the machines can have a good electronic 
laugh about that.— as told to steve daly ED 


2009 

Warner Bros, is set to release the 
$200 million, postapocalyptic Terminator 
Salvation, starring Christian Bale, in nearly 
4,000 theaters on Memorial Day weekend. 
A battalion of next-gen videogames is in the 
works, and a $10 million, 2,850-foot-long 
Terminator roller coaster opens at Six Flags 
Magic Mountain. 


For more 
Terminator 
interviews 
and images, 
go to wired 
.com/extras. 


Full disclosure: We’re on 
the fence about Terminator 
Salvation —the trailers look 
great, but McG as director? 
Really? Herewith, a few 
reasons to be hopeful... and 
to be afraid, very afraid. 


■ CAST 

PRO Christian Bale 
is a rare breed: an 
A-list actor with 
total nerd cred. 

The Dark Knight 
The Prestige. 
Equilibrium. 

Gun kata, baby! 
CONBalealmost 
totallytermi- 
nated74’s dis¬ 
tracting director of 
photography. 


■ SCRIPT 

PRO Screen¬ 
writer Jonathan 
Nolan (Christo¬ 
pher’s brother) 
of The Dark Knight, 
The Prestige, 
and Memento 
fame pitched 
inonthescript. 
CONSodidTV 
scribe Shawn Ryan 
of Nash Bridges 
and My Two Dads. 


F/X 

pro Industrial 
Lights Magic, 
the f/x house 
behind the butt- 
kicking bots in 
Transformers. 
CON ILMalsodid 
Poseidon and 
The Fast and the 
Furious: Tokyo 
Drift— even the 
best CG can’t save 
a bad movie. 


■ DIRECTOR 

pro In Charlie’s 
Angels: Full 
Throttle, Joseph 
“McG” McGinty 
Nichol showed a 
facility with lively 
musical numbers 
featuring 
Cameron Diaz’s 
rear end. 

CON Wait, T4 
doesn’t have 
that? 


HE CREATOR 











it’s a Monday AFTERNOON in November, and Pm driving down Ventura Boulevard with 
Jill Price, the woman who can't forget. Price, who is 43, has spent most of her life here 
in Los Angeles, and she remembers everything. In the space of two minutes, she tells 
me about the former motel lodge with a bear in front, the Courtyard hotel that used to 
be a Hilton, and a bowling alley—since replaced by a Marshalls—where a Nicolas Cage 
film was shot. All this comes pouring out so fast, I wonder aloud whether Price has 
had too much coffee. She laughs, says no, pulls slightly at her blond hair, and starts up 
again. *1 Right over there, she says, is a car wash: "I was talking to the guy there last sum¬ 
mer, and I was telling him about the first time I ever went to the car wash—on August 30, 
1978. And he was freaking out." Soon, Price, generally a gentle soul, has moved on to a 
rant about a TV program she just saw: "It was about an event that happened in 2002. So 
they kept going back to Saturday, June 19,2002. Well, June 19,2002, was not a Saturday! 
It was a Wednesday. It was pissing me off." *11 first saw Price last May in a YouTube clip 
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Researchers had never found a subject with a perfect memory. Then along came Jill Price, who seems 


photography by Bryce Duffy 






to remember everything. Uncovering the truth behind the woman who can’t forget, by Gary Marcus 
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of her on 20/20. Diane Sawyer asks Price, 
an avid television viewer, to identify cer¬ 
tain significant dates in broadcast history. 
When did CBS air the “Who shot JR?” epi¬ 
sode of Dallas ? When was All in the Fam¬ 
ily's baby episode shown? And so on. Price 
nails every question. She not only gives 
the date for the final episode of MASH but 
describes the weather that day. 

The most remarkable moment comes 
when Sawyer asks Price when Princess 
Grace died. She immediately answers, “Sep¬ 
tember 14,1982—that was the first day 
I started 12th grade/' For once, it seems 
that the memory lady has blown it. Sawyer 
laughs nervously and tries gently to right 
her guest: “September 10,1982." Price mis¬ 
understands, thinking she's being prompted 
to identify another event—the possibil¬ 
ity that she's being corrected apparently 
doesn't occur to her. No, Sawyer says, she 
has made a mistake; according to the book 
that 20/20’s producers were using as a 
source, Princess Grace died on September 
10. Price stands her ground, and not 60 sec¬ 
onds later, a producer breaks in: “The book 
is wrong." Price is right after all! 

Until recently, no one had ever heard of 
Jill Price. Her friends and family knew her 
memory was remarkable, but nobody in the 
scientific community did. Her road to star¬ 
dom started in June 2000 (Monday, June 5, 
to be exact), when she stumbled upon a Web 
page for James McGaugh, a 
UC Irvine neuroscientist who 
specializes in learning and 
memory, and decided to send 
him an email describing her 
unusual ability to recall the 
past. McGaugh wrote back 
90 minutes later. He tells 
me he was skeptical at first, 
but it didn't take long for 
him to become convinced 
that Price was something 
special; he soon introduced 
her to two of his collabora¬ 
tors, Larry Cahill and Eliza¬ 
beth Parker. 

The three researchers 
interviewed Price many 
times over the next five years, but they kept 
the story to themselves. Finally, McGaugh 
and company were ready to share what they 
had found. In February 2006, their article, “A 
Case of Unusual Autobiographical Remem¬ 
bering," appeared in the journal Neurocase. 


Shortly thereafter, the UC Irvine press office 
peddled the story to The Orange County 
Register— and Price's world was turned 
upside down. 

The newspaper article, which identified 
her only as “AJ," appeared on March 13, 
2006. Within hours, UC Irvine was besieged 
with inquiries. Four weeks later, the story 
went national: Price was interviewed on 
NPR's Morning Edition (still under the AJ 
pseudonym). An editor at Free Press even¬ 
tually tracked her down, and a book deal 
followed; Price would tell her own story, 
this time under her own name. The media 
played along, withholding further news 
on the woman who couldn't forget until 
the book's release. 

Since then, Price has been on a nonstop 
media junket. Diane Sawyer actually had 
her on twice in one day (on Good Morn¬ 
ing America and 20/20). By the time I met 
Price, she had been interviewed by Oprah 
and had been featured in every major news¬ 
paper from USA Today to The Wall Street 
Journal. Often the pieces focused on the 
pain she felt because of her inability to 
forget difficult moments. 

As I followed Price's story, I was fasci¬ 
nated but doubtful. I am a cognitive psy¬ 
chologist, and to me something didn't smell 
right. Everyone seems to have an uncle 
or cousin with “photographic" memory, 
but damned if they can actually give you a 
phone number to reach that 
person. The only serious 
scientific paper document¬ 
ing photographic memory 
was published nearly 40 
years ago, and that study 
has never been replicated. 

Price, however, is emi¬ 
nently real. I spent the bet¬ 
ter part of two days with her, 
meeting her friends and fam¬ 
ily and watching her at the 
office. At the end, I can hon¬ 
estly say that in my decade 
as a professor of psychology, 
I've never encountered any¬ 
one remotely like Jill Price. 

ORDINARY HUMAN MEMORY is a meSS. MOSt 

of us can recall the major events in our lives, 
but the memory of Homo sapiens pales when 
compared with your average laptop. It takes 
us far longer to store data (you might have 
to hear a phone number five to 10 times 




before you can repeat it); it's easy for us 
to forget things we've learned (try recit¬ 
ing anything from your sophomore history 
class); and it's sometimes hard to dislodge 
outdated information (St. Petersburg will 
always remain Leningrad to me). Worse, our 
memories are vulnerable to contamination 
and distortion. Lawyers can readily fool us 
with suggestive questions; false memories 
can easily be implanted. 

The fundamental problem is the seem¬ 
ingly haphazard fashion in which our mem¬ 
ories are organized. On a computer, every 
single bit of information is stored at a spe¬ 
cific location, from which it can always be 
retrieved. Human recall is hit or miss. Neuro¬ 
scientific research tells us that our brains 








Media sensation Jill Price in the Southern California home she shares with her parents. 


don't use a fixed-address system, and memo¬ 
ries tend to overlap, combine, and disappear 
for reasons no one yet understands. 

The one thing we do know is rather vague: 
Memories live in the hippocampus and the 
prefrontal cortex. After that, the entire 
question of how memory works is up for 
grabs. For example, where precisely in the 
hippocampus (or prefrontal cortex) is my 
memory of reading Kurt Vonnegut for the 
first time? If I try to summon that experi¬ 
ence, I am likely to wind up with a blur—a 
half dozen indistinct recollections. And no 
brain-scan technology will help me bring 
it into better focus. 

So when I hear about Price's feats, my 
mind boggles. From the perspective of 


evolution, finding a human being with 
memory that works with the precision of 
a computer would be like finding someone 
with bones made of steel. The type of mem¬ 
ory system we have—in technical terms, 
context-dependent rather than location- 
addressable—has been around for several 
hundred million years. The existence of a 
human brain that works completely dif¬ 
ferently is astronomically unlikely. 

yet here i am, and here is Price. The three UC 
Irvine scientists who studied her decided 
that her case deserved its own name—hyper- 
thymestic syndrome, academic Greek for 
"exceptional memory''—and it's not hard 
to see why. 


I come prepared with a stack 
of questionnaires, and when we 
return to her house, Price is kind 
enough to let me administer my 
tests, easily blowing through the 
first few. I ask, for example, if she 
can tell me some dates of famous 
accidents and airline crashes; 
she's all but unstoppable. She 
instantly retrieves from memory 
the exact dates of the explosions 
of space shuttle Challenger and 
Pan Am flight 103 over Locker¬ 
bie, Scotland. She remembers 
not just that September 25,1978, 
was when a PSA flight crashed in 
San Diego but also that the jet 
collided with a Cessna. She can 
go in either direction, disaster 
to date or date to disaster. When 
I say "January 13,1982," Price 
has no trouble recalling the Air 
Florida flight that plummeted 
into the Potomac. 

According to McGaugh's 
Neurocase article, Price is even 
more astounding on the events 
of her own life. At the scien¬ 
tists' behest, for example, she 
recalled—without warning and 
in just 10 minutes—what she'd 
done on every Easter since 1980. 
"April 6,1980:9th grade, Easter 
vacation ends. April 19,1981:10th 
grade, new boyfriend, H. April 11, 
1982:11th grade, grandparents 
visiting for Passover..." 

Soon, though, the limitations 
of her memory begin to show. 
My next questionnaire is on the 
just-concluded 2008 presidential election, 
and here things go less well. She is off by a 
few days on Hillary Clinton's withdrawal 
from the race and clueless on the Iowa cau¬ 
cuses. Price nails both the Republican con¬ 
vention and the St. Louis vice presidential 
debate (she was at a regular Thursday din¬ 
ner that night) but can't say the precise 
date when Obama clinched the nomination. 
When it comes to the 2004 election, she 
opts out entirely. I soon find that except for 
her own personal history and certain cate¬ 
gories like television and airplane crashes, 
Price's memory isn't much better than any¬ 
one else's. She struggled in school, is no 
good at history before 1965, and seems gen¬ 
uinely miffed that she was once asked when 
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the Magna Carta was signed (“Do I look like 
Pm 500 years old?”). 

For a scientist like me, the real test is to 
see how well Price can remember something 
new. I am especially interested in memory 
distortions. If you read an average person 
a list of words like thread, pin, eye, sew¬ 
ing, sharp, point, prick, thimble, haystack, 
thorn, hurt, injection, syringe, cloth, and 
knitting, and then ask them to repeat the 
words, they'll likely imagine they've heard 
needle even though it's not on the list. 

Can Price sail past the trap of memory 
distortion? No, she can't. I read her five 
lists of words drawn from a psychologi¬ 
cal test known as the DRM, and not only 
does she miss a number of words, she also 
recalls hearing three I didn't say. Her per¬ 
formance may be a little above average, but 
no more than that. 

if price’s memory of her own history is so 
precise, why is it so average for everything 
else? Or, more to the point, if her memory 
for everything else is so ordinary, why is her 
memory of her own history so extraordinary? 
The answer has nothing to do with memory 
and everything to do with personality. 

Price remembers so much about herself 
because she thinks about herself—and her 
past—almost constantly. She still has every 
stuffed animal she's ever gotten, enough 
(as she showed me in a photograph) to 
completely cover the surface of her child¬ 
hood bed. She has 2,000 videotapes and 
countless audiotapes, not to mention more 
than 50,000 pages of diary entries in idio¬ 
syncratic handwriting—so dense that it's 
almost unreadable. Until recently she owned 
a copy of every TV Guide since summer 1989. 
I'm not sure Price wants to catalog her life 
like this, but she can't help herself. When 
she tells me that one of her biggest regrets 
in life is that no one followed her around 
with a microphone during her childhood, 
I'm not the least bit surprised. In her own 
words, she lives as if there's a split screen 
running in her mind—one half on the pres¬ 
ent, the other on the past. 

The onset of Price's exceptional recall 
seems to be closely tied to a painful event: 
her family's move from South Orange, New 
Jersey, to Los Angeles on June 29,1974. 
For Price, life can be neatly divided into 
periods before and after that childhood 
trauma, and her detailed memories begin 
just after the move. 


Even as an adult, Price continues to be 
haunted by separation anxiety. She has lived 
with her parents her entire life, and her anxi¬ 
ety about moving recurred in 2003, at age 37, 
when her parents decided to take a smaller 
house. Just as Price hadn't wanted to leave 
South Orange as a child, she dreaded leav¬ 
ing the only home she'd known since she 
was 8. Packing her memorabilia for storage 
took more than a month. Perhaps the hard¬ 
est part was the thought that she'd have to 
leave behind a piece of wallpaper on which 
she'd recorded minor personal details for 
nearly 30 years. In the end, and much to the 
consternation of the family's realtor, Price 
took a razor blade to the wall and peeled off 
one more cherished souvenir. 

In the time I spend with her, I notice that 
the not-particularly-foulmouthed Price is 
very fond of the expression that so-and-so 
“shits and farts just like the rest of us''— 
as in “Joe Movie Star might make a lot of 
money, but he still shits and farts like any¬ 
one else.'' By the third time I hear her utter 
this phrase, I can't help but notice its rel¬ 
evance to her own life: Price may display 
unusually complete recall of her own past, 
but her memory is the same blurry patch- 
work as everyone else's. 

The difference is that she scans her past 
relentlessly. Every time we think about 
something, and especially how it connects 
to something else, we get better at remem¬ 
bering it—a phenomenon 
that psychologists call elab- 
orative encoding. Price has 
spent her whole life ruminat¬ 
ing on the past, constructing 
timelines and lists, and con¬ 
templating the connections 
between one February 19 and 
the next. Dates and memo¬ 
ries are her constant com¬ 
panions, and as a result she's 
really good at remembering 
her past. End of story. 

why were Price's abilities 
blown so far out of propor¬ 
tion? I wouldn't blame Price; 
she's as happy to tell what 
she doesn't remember as what she does. 
But her story has taken on a life of its own. 
It started with that 2006 journal article: 
Although the scientists knew about Price's 
diaries and compulsions, little in the paper 
speaks to the question of whether it might 



be personality, not memory, that makes her 
extraordinary. Then there was the editor at 
Free Press who gave Price's book the man¬ 
ifestly false title The Woman Who Can’t 
Forget, along with the equally overblown 
subtitle The Extraordinary Story of Liv¬ 
ing With the Most Remarkable Memory 
Known to Science. And don't forget the cred¬ 
ulous media that ate up the story—without, 
apparently, ever seeking a second opinion 
from scientists not involved in the case. 

Lost in all the hype is an inconvenient 
fact: Price's brain was 
scanned more than two years 
ago, and the results—not yet 
published—apparently don't 
support the notion that she's 
some kind of memory god¬ 
dess. Her hippocampus and 
prefrontal cortex are report¬ 
edly normal. The one signif¬ 
icant aberration, according 
to Price—who was told 
about the scans by doctors 
who won't discuss them 
publicly—is that her brain 
resembles those of people 
with obsessive-compulsive 
disorder. 

the true nature of Price's memory 
becomes clear to me by the end of our first 
day of interviews, but I don't know whether 
to tell her. I try to keep my thoughts to 
myself when I meet her on day two in her 
office, where she works as a hyperkinetic, 









The memory woman clingstightly to her past. 


hyperorganized school admin¬ 
istrator. But she wants to know 
what Fm going to write. I panic- 
worrying that her feelings will 
be hurt—and wonder how Fm 
going to explain. 

While Fm stalling, she tells 
me about an article on mem¬ 
ory published that morning in 
The Wall Street Journal ; she's 
mentioned and wants to know 
what I think. She prints it out 
for me, and I skim through it. 

McGaugh, the lead author of 
the original Neurocase article, 
is quoted—talking, of all things, 
about elaborative encoding. 

I start slowly—griping about 
the newspaper article, which I 
find to be a bit sloppy scientifi¬ 
cally; I scarcely mention Price or 
what the author has to say about 
her. But eventually I come to the 
main point and read aloud from 
the critical paragraph: “What 
if you want to remember more 
about each passing day? One 
simple method is to keep a journal. Writ¬ 
ing down a few thoughts and events every 
day not only makes a tangible record, it 
also requires you to reflect.” 

Isn't that Price to a T? Doesn't it explain 
why her forte is autobiographical memory 
rather than, say, recalling dates in ancient 
history? I think the answers are obviously 
yes, and I tell her so. 


ADayinltheLife 

Jill Price keeps a detailed diary 
of her activities, including the 
time she spent with the author. 



“But I didn't search this out,'' she protests, 
denying that her obsessions have anything 
to do with her memory. No, but that doesn't 
matter, I say. I explain how her rumination on 
the past isn't something she does voluntarily, 
but whenever she does it, the connections 
between her memories are strengthened. 
Price is quiet for a moment, thinking about 
what I've said. “This is OCD,'' she says softly. 


“I have OCD of my memories.'' 

Three similar hyperthymes- 
tics have come forward since the 
2006 journal article, each with 
spectacular autobiographical 
memory, and all three have sim¬ 
ilar OCD-like habits. They all col¬ 
lect things and are obsessed with 
dates and events. (One went so far 
as to write an unpublished work 
titled The Book of Boh.) The truth 
is, most people could remember 
their lives in considerable detail 
if they contemplated them with 
the same manic intensity. When 
I bring my theory about Price 
to McGaugh, he concedes that 
I could be right. “We remain 
puzzled and open to alternative 
interpretations,'' he says. 

But even if Price's memory is 
just the byproduct of obsession, 
she's still amazing. I've come to 
think of her as the Michael Jor¬ 
dan of autobiography. Jordan 
wasn't born the greatest basket¬ 
ball player of all time; he became 
the greatest, combining consid¬ 
erable but not unique innate tal¬ 
ent with an incredible amount of 
hard work shooting free throws 
and practicing jumpers long 
after most of his peers were out 
carousing. Whether intention¬ 
ally or not, Price has shown the 
same sort of daily dedication to 
chronicling her own life. 

For her, it's been a mixed bless¬ 
ing. Price doesn't just remember 
the past, she feels it—vividly— 
and bad personal experiences lin¬ 
ger. But she can't really imagine 
being like the rest of us, either. 
For two days, she's been ask¬ 
ing what it's like to be me. Do I 
remember what happened on 
November 10,2003? Or Novem¬ 
ber 10,1998? Nope, nada. I haven't 
a clue. When I jokingly ask, “So, you think 
the rest of us are retarded?'' she just giggles. 
She doesn't, she says, but she also wouldn't 
give up her memory for anything. DS 
////////////^^ 

gary marcus is a cognitive psychologist 
at New York University and the author of 
Kluge: The Haphazard Evolution of the 
Human Mind. 
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The Brain, Revealed 


CONTINUED FROM PAGE 95 

the same—the brain was supposed to rely 
on a standard set of microchips, like a typical 
supercomputer. But the atlas has revealed a 
startling genetic diversity; different slabs of 
cortex are defined by entirely different sets 
of genes. The supercomputer analogy needs 
to be permanently retired. 

Or look at the hippocampus, the cres¬ 
cent-shaped center of long-term memory. 
Until recently, this small fold of tissue in 
the middle of the brain was depicted as 
neatly divided into four distinct areas. But 
data from the atlas has rendered the old 
maps not only obsolete but flat-out mis¬ 
leading. Even a single hippocampal area 
can actually be subdivided into at least 
nine discrete regions, each with its own 
genetic makeup. 

Scientists at the institute are just start¬ 
ing to grapple with the seemingly infinite 
regress of the brain, in which every new level 
of detail reveals yet another level. “You can't 
help but be intimidated by the complexity 
of it all,” Jones says. “Just when you think 
you're getting a handle on it, you realize that 
you haven't even scratched the surface.'' 
This is the bleak part of working at the Allen 
Institute: What you mostly discover is that 
the mind remains an immense mystery. We 
don't even know what we don't know. 

But Jones and others aren't ready to sur¬ 
render. They remain excited by the idea 
of working on the frontier of science, by 
the possibility that their maps will allow 
others to make sense of this still inscru¬ 
table landscape. In other words, they are 
waiting for the future, for some scientist to 
invent an elegant theory that explains their 
enigmatic data. Jones likes to compare the 
current state of neuroscience to 19th-cen¬ 
tury chemistry. At the time, chemists were 
strict empiricists; they set substances on 
fire and then recorded the colors visible in 
the flames. Different chemicals produced 


different spectrums of light, but nobody 
could make sense of the spectrums. The 
data seemed completely random. But then, 
with the discovery of quantum mechanics, 
scientists were finally able to explain the 
colored light—the unique rainbows were 
actually side effects of subatomic structure. 
Such is the faith of scientists: Nature must 
always make sense. 

But what if neuroscience isn't like chem¬ 
istry? The brain, after all, is a byproduct 
of evolution, an accumulation of genetic 
accidents. The data that looks so arbitrary 
might actually be arbitrary. If that's the 
case, having a precise atlas of the brain 
won't lead to a unified theory—because 
such a thing can't exist. 

Occasionally this doubt seeps into conver¬ 
sations about the atlas, as the scientists won¬ 
der aloud whether these 3 pounds of tissue 
can ever be understood. “The brain is just 
details on top of details on top of details,'' 
Hawrylycz says. “You sometimes find 
yourself asking questions that don't have 
answers, like 'Do we really need so many 
different combinatorial patterns of genes?' 
Well, it doesn't matter if we need to be this 
way. It's the way we are. The brain doesn't 
care about making our job easy.'' 

There are also several unresolved techni¬ 
cal problems. For example, the human brain 
is 2,000 times larger than the mouse brain, 
which means that even the industrialized 
protocols of the Allen Institute can't gener¬ 
ate all the necessary amounts of data. The 
scientists are forced to augment the refined 
maps of in situ hybridization with cruder 
techniques, which provide a measurement 
of gene expression in particular brain areas 
but not at the cellular level. 

“The problem with this data,” one 
researcher told me, “is that it's like grind¬ 
ing up the paint on a Monet canvas and then 
thinking you understand the painting.” The 
scientists are stuck in a paradox: When they 
zoom in and map the brain at a cellular level, 
they struggle to make sense of what they see. 
But when they zoom out, they lose the nec¬ 
essary resolution. “We're still trying to find 
that sweet spot,” Jones says. “What's the 
most useful way to describe the details of the 
brain? That's what we need to figure out.” 

And then there are the theoretical ques¬ 
tions. Although the scientists are deter¬ 
mined to create a universal map of the 
brain—a generic guide to its gene expres¬ 
sion-such an abstraction doesn't actu¬ 


ally exist. There is no single human brain, 
just as there is no single human genome. 
As a result, the scientists must determine 
what sort of brains should be included in the 
atlas. (These issues are especially important 
given the limited supply of available human 
specimens. While thousands of nearly iden¬ 
tical mice were used to create the mouse 
atlas, its human counterpart will be based 
on fewer than 15 highly distinct individuals.) 
When I was at the institute, the scientists 
were struggling to define what it meant to 
be “normal.” Is it normal to smoke ciga¬ 
rettes? Is it normal not to drink alcohol? 
What about a cortex of someone who has 
taken antidepressants? Or spent years in 
psychoanalysis? Or committed a violent 
felony? Is anybody normal? How do you 
standardize the individual? 

Although the human atlas is years from 
completion, a theme is beginning to emerge: 
Every brain is profoundly unique, a land¬ 
scape of cells that has never existed before 
and never will again. The same gene that 
will be highly expressed in some subjects 
will be completely absent in others. Impor¬ 
tant drug targets, like serotonin receptors, 
will exist in a disparate set of brain areas 
depending on the individual. This varia¬ 
tion is even visible at a gross anatomical 
level—different people have differently 
shaped cortices, with different boundaries 
between anatomical regions. (This is why, 
for instance, neurosurgeons have to pains¬ 
takingly probe the cortex during surgery.) 
If the human atlas is like Google Maps, then 
every mind is its own city. 

“It can seem like there's an infinite num¬ 
ber of variables to consider when you look 
at the human brain,” says Elaine Shen, a 
manager at the institute. “We're making 
a genetic map, but what if the map isn't 
detailed enough? Or what if each brain is 
so different in expression patterns that we 
can't make sense of it?” She and her col¬ 
leagues are convinced, however, that the 
only way to solve these unknowns is to look 
at the data, to break the brain apart and try 
to measure everything. “Once all the data is 
out there, someone else is going to connect 
the dots,” Jones says. “All we want to do is 
make that scientific leap possible.” ! 
///////////////////////////////////////^^^ 
jonah lehrer (jonah.lehrer@gmail.com) 
is the author of How We Decide and Proust 
Was a Neuroscientist. 
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allowed near the vehicle. The doors swung 
open, and the boxes were quickly carried 
through an unremarkable entrance in the 
middle of the block. It was payday. The Dia¬ 
mond District was flush. 

Notarbartolo was buzzed into the vault 
the next day, Friday, February 14—the day 
before the robbery. He was alone. In his 
jacket pocket, he carried a can of women's 
hair spray. 

A security camera recorded his move¬ 
ments—police would later watch the foot¬ 
age—but the guard had gotten used to the 
Italian's frequent visits and wasn't paying 
attention. Notarbartolo stepped away from 
the safe-deposit boxes and pulled out the 
aerosol can. With a quick, practiced circular 
movement, he covered the combined heat/ 
motion sensor with a thin coat of trans¬ 
parent, oily mist. 

The vault was momentarily filled with the 
smell of a woman's hair. 

It was a simple but effective hack: The oily 
film would temporarily insulate the sensor 
from fluctuations in the room's temperature, 
and the alarm went off only if it sensed both 
heat and motion. 

Still, it was hard to guess how long the 
trick would work. Once the Monster was in 
the vault, he had to install the sensor bypass 
before his body heat penetrated the film. He 
might have five minutes—he might have less. 
Nobody knew for sure. 

Venus Williams smashed the ball cross¬ 
court with a yelp, overwhelming her leggy 
Slovakian opponent. It was Saturday night, 
and Williams was dominating the semi¬ 
finals of the Diamond Games, an event that 
hyped Antwerp's predominant position in 
the gem world. Many of the city's diaman- 
taires watched as Williams beat down the 
Slovak and moved one step closer to win¬ 
ning a tennis racket encrusted with nearly 


$1 million worth of stones. 

Across town, the Diamond District was 
deserted. Notarbartolo drove his rented gray 
Peugeot 307 past the city's soot-covered 
central train station and turned onto Peli- 
kaanstraat, a road that skirted the district. 
He pulled to the curb, and the Monster, the 
Genius, the King of Keys, and Speedy stepped 
out carrying large duffel bags. The King of 
Keys picked the lock on a run-down office 
building, and they disappeared through the 
door. It was a little past midnight. 

The Genius led them out the rear of the 
building into a private garden that abutted 
the back of the Diamond Center. It was one 
of the few places in the district that wasn't 
under video surveillance. Using a ladder 
he had previously hidden there, the Genius 
climbed up to a small terrace on the sec¬ 
ond floor. A heat-sensing infrared detector 
monitored the terrace, but he approached it 
slowly from behind a large, homemade poly¬ 
ester shield. The low thermal conductivity 
of the polyester blocked his body heat from 
reaching the sensor. He placed the shield 
directly in front of the detector, preventing 
it from sensing anything. 

The balcony was now safe. While the rest 
of the team scrambled up, the Genius dis¬ 
abled an alarm sensor on one of the bal¬ 
cony's windows. One by one, the thieves 
climbed through the window, dropped into 
a stairwell, and descended to the darkened 
vault antechamber. They covered the secu¬ 
rity cameras with black plastic bags and 
flipped on the lights. The vault door stood 
imposingly before them. The building was 
quiet—no alarms had been triggered. The 
police never determined how the men had 
entered the building. 

The Genius pulled a custom-made slab of 
rigid aluminum out of his bag and affixed 
heavy-duty double-sided tape to one side. He 
stuck it on the two plates that regulated the 
magnetic field on the right side of the vault 
door and unscrewed their bolts. The mag¬ 
netic plates were now loose, but the sticky 
aluminum held them together, allowing the 
Genius to pivot them out of the way and tape 
them to the antechamber wall. The plates 
were still side by side and active—the mag¬ 
netic field never wavered—but they no longer 
monitored the door. Some 30 hours later, the 
authorities would marvel at the ingenuity. 

Next, the King of Keys played out a hunch. 
In Notarbartolo's videos, the guard usually 
visited a utility room just before opening the 


vault. When the thieves searched the room, 
they found a major security lapse: The origi¬ 
nal vault key was hanging inside. 

The King of Keys grabbed the original. 
There was no point in letting the safe manu¬ 
facturers know that their precious key could 
be copied, and the police still don't know 
that a duplicate was made. 

The King of Keys slotted the original in 
the keyhole and waited while the Genius 
dialed in the combination they had gleaned 
from the video. A moment later, the Genius 
nodded. The Monster turned off the lights— 
they didn't want to trigger the light detec¬ 
tor in the vault when the door opened. In 
the darkness, the King of Keys turned the 
key and spun a four-pronged handle. The 
bolts that secured the door retracted and 
it swung heavily open. 

Speedy ran up the stairwell. It was his 
job to stay in touch with Notarbartolo, but 
there was no cell phone reception down in 
the vault. Upstairs, he got a signal and dialed 
his old friend. 

“We're in,'' he said and hung up. 

Notarbartolo put his phone back on the 
dashboard. He was sitting in the Peugeot 
and could see the front of the Diamond Cen¬ 
ter a block and a half away. His police scan¬ 
ner was quiet. He took a sip of cold coffee 
and waited. 

In the antechamber, the King of Keys deftly 
picked the lock on the metal grate. He shuffled 
backward as the Monster propped the grate 
open with two cans of paint he found in the 
storeroom. Like the rest of the team, the Mon¬ 
ster wore plastic gloves—the police would 
find no prints on the cans. It was now up to 
him to disable the remaining systems. 

The Monster oriented himself in the 
darkness at the vault entrance. The only 
sound was the steady breathing of the oth¬ 
ers behind him. His body was already pro¬ 
jecting heat into the vault—the hair spray 
on the infrared sensor wouldn't last. Every 
second he was there would raise the ambi¬ 
ent temperature. He had to move quickly 
but keep his heart rate low. 

As he'd practiced in the warehouse, he 
strode exactly 11 steps into the middle of the 
room, reached for the ceiling, and pushed 
back a panel. He felt the security system's 
main inbound and outbound wires. An auto¬ 
matic electric pulse constantly shot into the 
room and back out along these wires. If any 
of the sensors were tripped, the circuit would 
break. When a pulse shot into the room, it 
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expected an answer. If it didn't get one, it 
activated the alarm. 

With his hands over his head, the Monster 
used a tool to strip the plastic coating off the 
wires. It was a delicate task. One slip could 
cut through, instantly breaking the circuit 
and tripping the alarm. 

The police would later discover stripped 
wires in the ceiling and guess that the thieves 
considered cutting them, only to lose their 
nerve. But Notabartolo says that the Mon¬ 
ster knew exactly what he was doing. Once 
the copper wires were exposed, he clipped 
a new, precut piece of wire between the 
inbound and outbound cables. This bridge 
rerouted the incoming electric pulse over to 
the outbound wire before the signal reached 
the sensors. It no longer mattered what 
happened further down the line. The sen¬ 
sors were out of the loop. It was now safe 
for the others to enter. 

Still, the men were cautious. They blinded 
the heat/motion detector with a Styrofoam 
box, covered the light detector with tape, and 
then set to work. The King of Keys unloaded 
a homemade, hand-cranked drill and fitted 
it with a thin shaft of metal. He jammed the 
shaft into one of the locks and cranked for 
about three minutes—until the lock broke, 
snapping open the box. 

The guys took turns yanking the contents 
out. Since they had memorized the layout 
of the vault in the replica, they worked in 
the dark, turning on their flashlights only 
for split seconds—enough to position the 
drill over the next box. 

But in those muffled flashes, they could 
glimpse their duffel bags overflowing with 
gold bars, millions in Israeli, Swiss, Ameri¬ 
can, European, and British currencies, and 
leather satchels that contained the mother 
lode: rough and polished diamonds. They 
resisted the urge to examine their haul; they 
were running out of time. 

By 5:30 am, they had opened 109 boxes. A 
tamped-down giddiness pervaded the dark 
vault, but they had to stop. The streets would 
fill with people soon, and they needed to 
transfer their bags into Notarbartolo's car. 
Speedy relayed the message to him. They 
were coming out. 

It took almost an hour for the team to haul 
the bags up the stairs, pass by the infrared 
sensor, lower the loot down the ladder, and 
gather in the hallway of the decrepit office 
building. Notarbartolo idled at the curb while 
on the phone with Speedy. A bus came and 


went, and then the street was empty. 

“Now," he hissed. 

In the predawn half-light, the four men 
raced out of the building. They jammed 
the bags in the car, slammed the doors, 
and headed off on foot for Notarbartolo's 
apartment. He put the car in gear and slowly 
pulled away. 

In half an hour, they were huddled around 
the bags in the apartment. The Monster 
unzipped one and pulled out a leather 
satchel. It was time to celebrate. 

He opened the satchel and looked up, 
bewildered. It was empty. 

He took out another. It was also empty. 
A wave of anxiety swept the room. They 
unzipped all the other duffel bags and rifled 
through the satchels. More often than not, 
there was nothing in them. 

Something had gone wrong. The diamonds 
should have been there. 

"We've been set up," Notarbartolo said. 

Notarbartolo stepped into a scalding- 
hot shower while the others made salami 
sandwiches in the kitchen. He needed some 
clarity—the fatigue was weighing on him. In 
the weeks preceding the heist, he had seen 
many of the satchels in the offices of the 
diamantaires, and they were always filled 
with inventory. He expected the total take 
to exceed $100 million. Now they were look¬ 
ing at a fraction of that—probably about 
$20 million. 

Notarbartolo reflected on his interac¬ 
tions with the diamond dealer, and a thought 
flashed through his mind: Maybe the dealer 
wasn't operating alone. If he tipped off a 
group of his fellow merchants, they could 
have pulled their inventory out of the vault 
before the heist. Each could then claim that 
their gems were stolen and collect the insur¬ 
ance while secretly keeping their stones. 
Most had safes in their offices—they could 
have simply kept the stock there. Notarbar¬ 
tolo realized that the heist he had spent so 
much time planning might have actually 
been part of an elaborate insurance scam. 

He shut off the water. A half hour earlier 
he was a king. Now he felt like a pawn. 

Speedy and Notarbartolo were on the E19 

heading out of Antwerp. It was 6 o'clock on 
Sunday evening. Notarbartolo settled in for 
the 10-hour drive back to Turin. The gar¬ 
bage bag filled with incriminating evidence 
sat in the backseat. Notarbartolo planned 


to stop in France and burn it, leaving no 
trace of the crime. 

But Speedy was having trouble. His face 
was ashen, and his eyes darted madly at the 
cars around them. Finally, after only 20 min¬ 
utes on the road, he snapped. 

"I can't do the drive," he said. 

The guy was melting down. Notarbartolo 
told him to take it easy. He'd drop him at the 
train station in Brussels if that's what he 
wanted. It might actually be nicer to do the 
trip without his friend driving him crazy. 

“We can't take the garbage into Brussels," 
Speedy stammered. The city was crawling 
with cops—maybe they would be looking 
for them. They couldn't run the risk. They 
had to drop the bag immediately. 

“Pull off up here," he said abruptly from 
the passenger seat. 

“This is a ridiculous time to be having a 
panic attack," Notarbartolo muttered. 

“Just pull off," his friend snapped. 

Notarbartolo took the exit and surveyed 
the darkened surroundings. 

“There's a dirt road," Speedy said, peer¬ 
ing into a forest. “It'll be perfect." 

August Van Camp likes weasels. The 
59-year-old retired Belgian grocer had two— 
he called them Mickey and Minnie—and he 
enjoyed sending them down holes in the for¬ 
est. Typically, a rabbit came rocketing out 
the other end. It was a lot of fun. 

In 1998, he bought a narrow strip of forest 
alongside the E19 motorway. It was about a 
five-minute drive from his house, and if you 
ignored the sound of cars hurtling past at 80 
miles an hour, it was a pretty 12 acres of trees 
with a gurgling stream. There were also a lot 
of holes with rabbits in them. 

But because it adjoined the highway, Van 
Camp found a lot of garbage. The local teen¬ 
agers once decided to have a party there and 
burned down a little hut he'd built. It made 
him fume with anger. 

When he found garbage, he phoned the 
police, who had gotten used to his calls. A 
typical conversation: 

“The kids have made a mess on my land 
again." 

“I am sorry to hear that, Mr. Van Camp." 

“I demand that you send someone to 
investigate." 

“We will pass along your request." 

Van Camp rarely heard back. 

While hunting one morning—Monday, 
February 17, to be exact—Van Camp was 



incensed to find yet another pile of junk in 
the underbrush. After a flash of pique that 
made him puff out his cheeks, throw up 
his arms, and wonder what the world was 
coming to, he knelt down and glared at the 
refuse. He wanted to be able to describe to 
the cops what he had to put up with. There 
was videotape strewn all over the place. A 
wine bottle rested near a half-eaten salami 
sandwich. There were also some white 
envelopes printed with the words diamond 
center, Antwerp. Van Camp's irritation 
increased. 

"Kids,” he grumbled. 

At home, he punched in the number for 
the police and asked to lodge a complaint. 
The officer listened as Van Camp tallied the 
mess. When Van Camp mentioned Diamond 
Center envelopes, the officer broke in. “What 
was that?” he said. 

“Antwerp Diamond Center envelopes,” 
Van Camp sputtered. 

This time, the police came running. 

By mid-afternoon, a half-dozen detectives 
swarmed the forest, painstakingly gather¬ 
ing the garbage and collecting stray gems. 
Van Camp watched with satisfaction. The 
police were finally treating his litter situa¬ 
tion with the proper respect. 

Within hours, the trash began to fill the 
evidence room at the Diamond Squad head¬ 
quarters in Antwerp. A member of the squad 
bent over the clear plastic bags, looking 
for immediate clues. A pile of torn paper 
seemed promising. It didn't take long to 
reassemble the pieces like a jigsaw puz¬ 
zle. It was an invoice for a low-light video 
surveillance system. The buyer: Leonardo 
Notarbartolo. 

Back at Van Camp's property, another 
detective knelt among the thorny brambles 
and peered at a small, jagged piece of paper 
poking out of the mud. He carefully lifted it 
free and held it up to the light. 

It was a business card that bore the 
address and phone number of Elio D'Onorio, 
an Italian electronics expert tied to a series 
of robberies. Notarbartolo has consistently 
refused to identify his accomplices, but 
all evidence indicates that D'Onorio is 
the Genius. 

The lab techs also bagged a half-eaten 
salami sandwich. They found Antipasto Ital- 
iano salami packaging nearby and sent it 
along to Diamond Squad headquarters. 

Four days later, the detectives executed a 


search warrant on the apartment Notarbar¬ 
tolo rented in Antwerp. In a cupboard, they 
found a receipt from a local grocery store 
for Antipasto Italiano salami. The receipt 
had a time-stamp. 

A detective drove to the grocery and asked 
the manager to rewind his closed-circuit 
television to 12:56 pm on Thursday, Febru¬ 
ary 13. When the video came to a halt and 
snapped into focus, there was an image of a 
tall, muscular Italian purchasing salami. His 
name: Ferdinando Finotto—the man most 
likely to be the Monster. 

On Monday—about 36 hours after the 
job was completed—the team of thieves 
reassembled at a bar in Adro, Italy, a small 
town about 50 miles northeast of Milan. 
They had agreed to meet the diamond dealer 
there and divide the loot. The dealer would 
get a third for financing the operation and 
putting the team together. The others would 
split the rest. They had anticipated a haul 
in the tens of millions each. Now they were 
looking at roughly $3 million per man. It was 
still a lot of money, but they couldn't help 
feeling they'd been played. Everybody had 
a lot of questions for the dealer. 

Hour after hour, he didn't arrive. Notar¬ 
bartolo was already uneasy about what had 
happened in the forest. He knew he had made 
a mistake—he should have turned around 
after he dropped off Speedy at the train sta¬ 
tion and gone back to burn the garbage. It 
was an embarrassing oversight, but what 
really irked him was that he had vouched for 
his friend, and the guy had cracked. 

They waited at the bar until closing, drink¬ 
ing espressos and then beer. The dealer 
never showed. 

On Thursday night, Notarbartolo ate 
dinner with his family at home outside of 
Turin. He tried to pretend that everything 
was normal. As usual, his 3-year-old grand¬ 
daughter played with his cell phone and 
made him laugh. He momentarily forgot 
his worries. 

His biggest problem was that he needed 
to go back to Belgium; the rental car was 
due in Antwerp the next day. The plan had 
always been to return it and show his face 
at the Diamond Center. That way, if the cops 
were looking for tenants who'd disappeared, 
he wouldn't be on the list. It would also give 
him an opportunity to clean his apartment 
more thoroughly. He told his family that 


he'd be leaving early the next morning. His 
wife decided to come along; she hadn't seen 
much of him lately. They could even have a 
nice dinner party with some friends from 
the Netherlands. 

The next morning, as the Notarbartolos 
blew through the Swiss Alps, the police sur¬ 
rounded their home in Italy. Acting on the 
surveillance-system invoice discovered 
on Van Camp's land, the Belgian diamond 
detectives had asked the Italian police to 
search Notarbartolo's house. His 24-year- 
old son, Marco, was there and refused to 
open the front door. He frantically dialed his 
father's cell phone while the police smashed 
the door open. 

In Notarbartolo's jacket pocket, his phone 
flashed but made no sound. His granddaugh¬ 
ter had accidently turned off the ringer the 
night before. Marco called his mother's 
phone—it was turned off. He tried his dad's 
phone repeatedly. It just rang and rang. 

Unaware, Notarbartolo sped toward 
Antwerp. 

As Notarbartolo drove back to Belgium, 
Peys and De Bruycker wondered whether 
they'd ever catch the thieves. They could 
be anywhere by now: Brazil, Thailand, Rus¬ 
sia. It never occurred to the detectives that 
one of the robbers would walk right back 
into the district. 

But that's exactly what Notarbartolo did. 
While one of his friends from the Nether¬ 
lands waited on the street outside the Dia¬ 
mond Center, Notarbartolo waved at the 
security guard and dropped in to collect his 
mail. The guard knew that the police were 
investigating Notarbartolo and phoned the 
building manager, who immediately called 
the detectives. 

When the police arrived, they found 
Notarbartolo chatting with the building 
manager and began peppering him with 
questions. The friend took off as Notarbar¬ 
tolo stalled for time, pretending to have 
trouble understanding French and claim¬ 
ing that he couldn't remember the exact 
address of his own apartment. He just knew 
how to walk there. 

“Let's go then,” Peys said and loaded the 
Italian into a car. 

Eventually, Notarbartolo pointed out the 
apartment. 

As the police car pulled to the curb, Notar¬ 
bartolo's wife and the friends who'd come 
for dinner stepped out of the building. They 
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were loaded down with bags and one carried 
a rolled-up carpet. Another minute and they 
would have been gone. 

The police took everyone into custody. 

The bags contained critical evidence. 
The police dug out a series of prepaid SIM 
cards that were linked to cell phones used 
almost exclusively to call three Italians: 
Elio D’Onorio, aka the Genius; Ferdinando 
Finotto, alias the Monster; and the person 
most likely to be Speedy, an anxious, par¬ 
anoid man named Pietro Tavano, a long¬ 
time associate of Notarbartolo's. On the 
night of the heist, a cell tower in the Dia¬ 
mond District logged the presence of all 
three, plus Notarbartolo. During that time, 
Tavano stayed in constant contact with 
Notarbartolo. 

The day Notarbartolo was arrested, Ital¬ 
ian police broke open the safe at his home 
in Turin. They found 17 polished diamonds 
attached to certificates that the Belgian dia¬ 
mond detectives traced back to the vault. 
More gems were vacuumed out of the rolled- 
up carpet from Notarbartolo's Antwerp 
apartment. 

The Belgian courts came down hard. They 
found Notarbartolo guilty of orchestrating 
the heist and sentenced him to 10 years. 

With the cell phone records and the pecu¬ 
liarly precise salami sandwich evidence, 
the Belgian detectives persuaded French 
police to raid the home of Finotto's girl¬ 
friend on the French Riviera. They retrieved 
marked $100 bills that the detectives say 
belonged to one of the Diamond Center 
victims. Legal proceedings dragged on, 
but Finotto was finally arrested in Italy in 
November 2007 and is serving a five-year 
sentence there. 

When questioned by police in Italy, 
D'Onorio admitted that he had installed 
security cameras in Notarbartolo's office 
but denied any involvement in the crime. 
Nonetheless, his DNA was found on some 
adhesive tape left in the vault. He was extra¬ 
dited to Belgium in November 2007 to begin 
a five-year sentence. 

The high-strung Pietro Tavano is serving 
a five-year sentence in Italy for the crime. 
He has refused to allow his attorney to make 
any statements on his behalf. 

A fifth thief has never been identified, 
though police know of his existence via cell 
phone records and DNA traces. The King of 
Keys was never apprehended. 
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□n January 4, 2009,1 see Notarbartolo 
for the last time. Over the past 14 weeks, 
we have met seven times in the prison vis¬ 
iting room, and yet questions remain. Was 
$100 million stolen as the police estimate, 
or just $20 million as Notarbartolo insists? 
Does it make sense that the heist was part of 
a larger insurance scam or is Notarbartolo's 
story a decoy to throw suspicion on others? 
Perhaps Notarbartolo's cousin, the Mafia 
don, was behind the whole thing. Whatever 
the truth, where is the loot now? 

The murky nature of the diamond trade 
makes it difficult to get clear answers. For 
instance, detective De Bruycker says that 
three-quarters of the business is done under 
the table. Since there were roughly $25 mil¬ 
lion in legitimate claims at the time of the 
heist, he calculated that at least another 
$75 million in goods was stolen. That 
brought the total value of the heist to about 
$100 million. 

If Notarbartolo's insurance scam the¬ 
ory is correct, it went down like this: The 
dealers who were in on it removed their 
goods—both legal and illegal—from the 
vault before the heist and then filed claims 
on the legitimate gems. Denice Oliver, the 
adjuster who investigated the robbery for 
insurers, calls this the "double whammy”— 
these dealers would have gotten the insur¬ 
ance payouts and kept their stock. The $20 
million found by the thieves belonged to 
traders not in on the scam. 

Or: There was no insurance scam. The 
thieves actually found $100 million in the 
vault and Notarbartolo has spun a story to 
cloud the true origins of the heist. 

Regardless of which theory is correct, there 
is agreement that the thieves got away with 
millions that were never recovered. Notar¬ 
bartolo refuses to talk about what happened 
to the goods, adding that it is something best 
discussed once he is out of prison. 

In the meantime, his share may very well 
be waiting for him, hidden somewhere in 
the foothills of the Italian Alps. 

As this story went to press, Leonardo 
Notarbartolo was scheduled to be released 
from prison early for good behavior. 
Authorities said he would be set free no 
later than March 8. He planned to return 
to Italy immediately. 

//////////////^^^^ 

Contributing editor joshua davis 
(www.joshuadavis.net) wrote about the 
Kaminsky Internet bug in issue 16.12. 
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Managing Multiple 
Websites? 

Make Money with Your Own 
Web Hosting Reseller Business! 

Host unlimited websites, email and domain names in our world-class _ 

US data center and resell everything under your own brand. ''HI!? 

Try the Fasthosts Reseller Account FREE and without 
obligation for a year. 


-. '4m> 

t ) 


Reseller 

WEB HOSTING ACCOUNT mmm 


★ Unlimited Websites 

Total flexibility - create your own 
web hosting solutions or resell our 
white-label plans from $0.99/mo. 


★ Unlimited Bandwidth 

Unlike other providers, we don't limit your 
website traffic or charge you extra. 

★ Unlimited Web Space 

Host large websites knowing you'll 
never have to pay for more space again. 

★ Unlimited Email 

Resell unlimited POP3/IMAP mailboxes 
and offer complete Hosted Microsoft 
Exchange solutions. 

Great Features and Benefits 

• Create your own plans and custom solutions 

• Load balanced Windows and Linux options 

• Fast US web servers in our world-class data center 

• Private-label tools - use your own brand name 
See website for details 


24/7 Technical Support 

• Experts on hand whenever you need them 




• 24/7 helpline and email support 

• In-house professionals based in the US 
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• Comprehensive reseller support website 

Unlimited Unlimited Low Cost Private-label 100% US Based 24/7Technical 

Web Hosting Email Domain Names Branding Online Control DataCenter Support 

Tl_r-i__rj._p 
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The Flexible One-Stop Reseller Hosting Package 


Start Making Money Today Visit: 

www.fasthosts.com 

Call Toll Free 1 -877-440-5515 



© 2009 Fasthosts Internet Inc All rights reserved, fasthosts and the Fasthosts logo are trademarks of Fasthosts Internet Inc 

For full promotional offer details, visit www.fasthosts.com. Product and program specifications, availability and pricing subject to change without notice. 

Not responsible for typographical errors. 


World Class Web Hosting 







50% Discount, 100°/ 



As the world's largest web hosting provider, 1 &1 offers website plans for every skill level and budget. As a 1 &1 customer 
you are not only assured that your website is up and secure, but you'll also get the tools that you need to maintain an 
innovative web presence. 


DOMAIN NAMES 


Register your business website and save! 
Protect your personal information- private 
domain registration is included for FREE! 

.biz domains $839/year 
now $3.99/first year* 

.biz 
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5o% 

Off 
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PREMIUM SERVERS 


Designed specifically for high performance needs, 

* with energy efficient technology to reduce costs 
f and environmental impact. 

Starting at $1j^99 l 7month^ 

now $99.99/mo.* (first 6 months)^ 




'5o% 

Off. 



Offers valid for a limited time only. Setup fee, minimum contract term, and other terms and conditions may apply. Visit www.1and1.com for full promotional offer details. Program and pricing specifications, availability 
and prices subject to change without notice. 1&1 and the 1&1 logo are trademarks of 1&1 Internet AG, all other trademarks are the property of their respective owners. © 2009 1&1 Internet, Inc. All rights reserved. 
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united 

internet 


1-877-GO-1AND1 







































/Vebsite Value! 


verything you need for a successful small business website 


Domain Names Included: 

The name of your website is important for your business. 1 &1 will secure the name of your website (domain name) for you. If the 
name you want has already been registered, you may still have a chance to obtain it through the 1&1 domain marketplace. Unlike 
other companies, 1&1 includes private registration for FREE to protect your personal contact details from public display. 

Site-building Tools: 

All 1&1 packages come with free, easy-to-use website building tools. You don't have to be a computer expert to create a 
professional-looking site. 


Professional E-mail: 

Get an e-mail address that shows you mean business. 
your-name@name-of-your-business.com 

Marketing Tools: 

Newsletter tool, web statistics tool, search advertising 
vouchers for credit with Microsoft® adCenter, Google 
AdWords™, Citysearch®, and more! 

24/7 Customer Support 

FREE technical support by e-mail or phone 24 hours a day. 


IMow starting at 



per month 
(first 6 
months) 



Limited Time Offer: Get 50% off and more for the first 
6 months when you sign up for a 1 year plan! Visit 
www.1and1.com for details! 


E-COMMERCE SOLUTIONS * 


Easy-to-use storefront builder, with eBay® and 
Shopping.com® integration and many other tool 
to help boost your sales! 

Starting at $24.9^/month 
nOW $11 .99/mO.* (first 6 months) 
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www.1and1.com 
















Predict What’s Next What do you think our world will look like in 10, 20, or 100 years? Each month, we propose a scenario and 
ask for your help. Sketch out your vision, then go to wired.com/wired/found to upload your ideas. We’ll use the best suggestions as inspiration 
for a future Found page (crediting the contributors, of course). This month’s kudos go to Jgombarcik, Jym McMurdo, Brittany Boone, and 
Adam Norris. Your next assignment: Imagine the future of birth control. 










LUTRON 


save 

energy 

with 

Lutron 



VIERTL SINGLE-TOUCH DIMMER 


V 




1 




' WMm 


SINGLE-TOUCH DIMMER 


INFO: 1.888. LUTRON 1 WWW.LUTRON.COM/VIERTI 


v: 


white green blue 

LED LED LED 

architectural wallplate: 

10 colors, 11 metal finishes 































BLANCO 


TEQUILA 

-RESERVA DE- 


BLANCO 

100% DE AGAVE 


HECHO EN MEXICO 


KNOW LOL 


KNOW :D 


KNOW WHAT REAL 

LAUGHTER SOUNDS LIKE 


































